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CLASS  It 

SAIiIN£  MIN£BAIj9. 


Ou>««  I^FOSSIL  SALTS, 

Gkitm  I.— BOCK-SALT. 

Stciiualz,  Werner  4-  Mohl, 

Tub  GanncontnuoDe  Species,  viz.  Hexahedial  Rodc- 

1.  Hexahednl  Rocl-Salt. 

Hexaedriscbes  Steinsalz,  Main. 

Tim  Speciea  is  divided  into  two  Subspecies,  vis.  Rocfc- 
UlandI.iko.Salt. 

Vol,.  III.  A  /nrH 


2  GElf.  1.  ROCK-SALT.  [CL.S.  SALINK  MIK. 


First  Subspecies, 

Rock-Salt. 

Steinsalz,  Werner, 

This  Subspecies  is  divided  into  two  kinds,  viz.  Foliated 
Rock-Salt  and  Fibrous  Rock-Salt. 

First  Kind. 

.      Foliated  Rock-Salt 

Blattriches  Steinsalz,  Werner. 

Sal>  Plin.  Hist  Nat.  xxxi.  7*  s.  39  (in  part). — Maria  fossilis 
pura;  Sal  gemmse.  Wall  t  ii.  p.  53. — Sel  marin  et  Sel  gemme, 
Eomi  de  Lisle,  t  i.  p.  374. — ^Blattriches  Steinsalz^  Wem.  Pabst 
b.  i.  8.  36l. — ^Lamellar  Sal  Gem,  Kirw.  vol.  ii.  p.  32. — Blat- 
triches Steinsalz,  Estncri  b.  iii.  a.  6S.  Id.  Emm.  b.  i.  s.  19* 
— Soude  miiriat^e  cristallisee,  et  Soude  muriatee  amorphe, 
Hcmy,  t  ii.  p.  356L  ^^.^-h^  Sel  Gem  lamelleux.  Brock,  t  ii. 
p.  21. — Blattriches  Steinsalz,  Reuss,  b.  iii.  s.  30.  Id.  LeoU' 
hfurd,  Tahel  •.  44.  Id.  Karsten,  TabeL  s.  &&  Id.  Haus. 
8. 121.— >Soude  muriatee  laminaire,  Hauy,  Tabl.  p.  20.-— Blat- 
triches Steinsalz,  Leifz.  b.  ii.  s.  975-  Id.  Hoff.  h.  iii.  s.  223. 
Haus.  b.  iiL  s.  844. — Common  Salt,  AUdn,  p.  251. 

External  Characters. 

Its  most  common  colours  are  white  and  grey.  Of  white, 
it  ooeurs  greyish,  j^owish,  bxA  milk-white ;  but  it  sel- 
dom approaches  to  snow-white.  Of  grey,  ash,  nnoke,  and 
pearl  grey.  From  pearl-grey  it  passes,  though  rarely, 
bfito  fl^,  blood,  and  brick  red.  Still  seldomer  do  we  ob- 
serve 


4AMMk%iitMJ)    tp.  1.  nuatBKAL  tocK-sALT.      is 

KTC  dw  wliite  Tuiedn  nurked  with  Bo'lin,  azure,  violet, 
<r  kfCDder  bine  qioti  cr  pMrisa. 
It  N  md  alio  to  occur  oiJire-jreUow,  wine-yeUor,  and 


It  oocun  iiiiMi  1 1 ,  diawminated,  in  minute  veins,  iu 
cnoti^  platec^  and  atalactitic ;  also ,  in  ^stinct  concretioiis, 
vUdi  are  lai;ge,  coarse,  nnall,  and  fine  angulo-granular, 
od  tbeae  aometiiim  iwyT^iw  to  prismatic  *. 

It  occurs  crystalUnd  in  cubes,  SpmetJmea  the  cobea 
^pear  aa  t}Mt  rteUmgtioTjbur-^ied  taliiei,  owing  to  two 
Vffmite  lalend  plaaea  hwwniing  very  large  in  fxanparison 
rftheotbeni  In  other  crystals,  the  figuteisthataf  arte*. 
mguUrJbitr'riSedfnamf  vhieh  is  {xoduoed  hy  two  oppo- 
nte  planes  of  the  cube  becoming  smaller  than  the  others. 

On  the  fresh  fracture  it  is  sliining  or  splendent,  and  the 
lustre  is  resinous. 

It  has  a  tlireefold  recttdiguUr  cleavage,  the  folia  parallel 
with  the  planes  of  the  cube. 

The  fracture  is  coichoidal. 

The  fra^ents  are  cubic. 

In  general  it  is  strongly  tnmslucent,  sometimes  semi, 
tmi^parent  and  transparent. 

It  is  ss  hard  as  gypsum,  or  even  harder,  but  not  so  hard 
as  cakareoUB-spar. 

It  feeld  rather  grcesy. 

It  is  rather  brittle,  and  ea«ly  iiangible. 

It  has  a  saline  taste. 

Specific   gravity,    S.143,  2.3,   Haa»ei^atx.—^.\,  9.S. 

afob. 

A  2  AVcoe' 

'  ."ofoe  sulbon  docribt  roek-wtt  in  globular  anA  cDtumnar  cancre*.'3n<< 
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Second  KhuL 
Fibrous  Rock-Salt. 

Fasriges  Steinsalz,  Werner. 

Fariges  Steinsalz^  Wem.  Pabst.  b.  ii.  s.  S63. — Fibroua  Sal  Gem, 
Kirw.  vol.  ii.  p.  25. — ^Fasriges  Steinsalz,  Ettner,  b.  iiL  s.  71- 
Id,  Emm.  b.  ii.  8. 23. — Le  Sel  Gem  fibreuse^  Broek.  t.  ii.  p.  25. 
Soude  muriate  fibreuse^  Hauy,  t.  ii.  p.  356.  365. — ^Fasriges 
Steinsalz,  Reuss,  b.  iii.  &  27*  Id.  Leonhard,  TabeL  8.  45. 
Id.  Karsten,  Tabel.  s.  56.  Id.  Haw.  a.  121. — Soude  muriate 
fibreufle-conjointe^  Hauy,  TabL  p.  20. — Fasriges  Steinaals^ 
Lenz,  b.  ii.  B.  979.  Id.  Haw.  Handb.  b.  iii.  8.  844.  Id. 
Hoff.  b.  iiL  8.  229. — ^Fibrous  Common  Salt,  AUdn,  p.  252. 

External  Characters. 

Its  colours  are  greyish,  yellowish  and  snow  white ;  from 
these  it  passes  into  ash  and  smoke  grey^;  more  rardy  it  is 
marked  with  stripes  of  flesh  red,  violet,  sky,  and  Berlin 
blue. 

It  occurs  massive,  and  dentiform ;  also  in  distinct  con- 
cretions, which  arc  coarse  and  fine,  and  straight  and  cur- 
ved fibrous. 

Internally  it  is  shining  and  glistening,  and  the  lustre  is 
resinous. 

The  fragments  are  splintery. 

It  is  strongly  translucent,  verging  on  semi-transparent 

In  other  characters  it  resembles  the  preceding  kind. 

CJiemtcal  Characters. 

It  decrepitates  briskly  when  exposed  to  the  action  of  the 
blowpipe,  or  when  laid  on  burning  coals. 

ConstUueni 


mUDmi  ubkI    0.1.  HHxusnu  ■ 


lloikte  of  Soda,  98S1 

Su^ilMtoflriJni^  •  6| 

.  OA 

OA 

10 


.1000.0 

Anfy,  in  Plnlanpfaiail  TnuMdixM 
fivlSlOiputL  p. 97. 

Geagnasfie  Situation.' 

It  u  HKoetimcB  found  in  tranution  gypsum  m  the  tran> 
aiion-aUte  of  the  Allee  Blanche,  and  between  grey-wacke 
nd  black  traiuition  timeetone  near  Dcs,  Ixilow  the  Dent 
de  Chamoesaire ;  in  alpine  limestone,  at  Hall  in  the  Ty- 
nd;  but  the  greatest  formaUon  is  that  in  muriatiftrous 
day,  in  which  the  salt  occurs,  eitlicr  disseminated,  or  in 
beds,  alteraatiDg  vith  the  day,  or  in  vast  irr^ular  inawes 
induded  in  it  In  thii  fonnation,  the  salt  is  occoaonally 
■aociated  with  thin  layers  of  anliydrite,  stinkstonc,  lime- 
ttooe,  and  sandstone.  Humboldt  mentions  a  formation  of 
nck-salt  in  muriatiferous  clay,  lying  on  a  very  new  sand- 
Haatf  at  Punta  Araya  in  America  * ;  and  siiiull  quantities 
of  it  occur  in  the  floetz  ^psum  in  the  Segeberg,  near  Kiel 


Geographic 


a  NHTUin,  voLiL  p.  HS. 
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Geographic  SittuiHon, 

Europe. — The  principal  deposite  of  salt  in  this  island  is 
tliat  in  Cheshire,  where  there  are  several  beds  that  vary  in 
thickness  from  four  feet  to  upwards  of  one  hundred  and 
tliirty  feet,  and  alternate  with  clay  and  marl,  which  con- 
tain compact,  foliated,  granular,  and  radiated  gypsum. 
Rock-salt  also  occurs  at  Droitwidi  in  Worcestershire. 

In  the  north  of  Germany,  rocks  of  the  salt  formation 
and  salt  springs  occur,— an  e\idence  of  the  existence  of 
salt  beds,  as  all  salt  springs  issue  from  salt  beds,  or  rocks 
richly  impregnated  with  salt ;  but  no  salt-beds  appear  at  the 
surface  until  we  come  to  the  Circle  of  Austria,  and  the 
neighbouring  countries.  The  range  of  salt  beds  commen- 
ces at  Hall  in  the  Tyrol  *,  paases  through  Reichenthal  in 
Bavaria,  continues  to  Hallein  in  Salzburg,  Hallstadt,  Is- 
chel,  and-Ebensee  in  Austria,  and  terminates  at  Aussee  in 
Stiria.  The  further  continuation  of  tlie  salt  deposition  is 
found  at  a  considerable  distance,  that  is,  in  Hungary,  %t 
Marmoros,  Rhona,  Szek,  and  Speries :  then  again  in  the 
great  inclosed  cbcular  valley  of  Transylvania ;  from  thence 
it  extends  tlirough  Wallacliia,  Moldavia,  Buckoviaa,  GraL 
licia,  to  Upj)cr  Silesia. 

The  salt  repository  of  Marmoros  is  well  known..  In 
Transylvania,  which  is  a  vast  circular  valley,  having  its 
bottom  covered  with  salt,  there  are  many  extenaive  salt- 
works:  in  Moldavia  there  are  also  numerous  salt-mines; 
and,  what  is  worthy  of  remark,  the  rock-salt  itself  there 

*  At  Sulibach,  on  the  Neekcr,  in  Suabia,  there  is  a  great  bed  of  clay 
richly  impregiiuted  with  salt,  and  sometimes  even  containing  great  masses 
of  it.    This  appears  to  be  the  farthest  limit  of  the  salt-beds  on  that  side  of 


o«.l.  VtM.  mALTS.]     *r.  1.  uex^iiedhal  bock  salt,  T 

llhi^  I.  a<Kk-Sall.~id  Kind,  rUrm,  llarlfSall. 

famf  bilU.  Tho  saU-mLoes  oi"  Wicliciilui  are  aituateil 
ifauot  two  Ii:a^efi  soulh-caidi  of  Craucaii  in  Wi-.tt  (laUicia, 
■nd  about  nint-  milw  Ui  llie  north-east  of  the  C'arjiaUiiaii 
MouutsuDx.  Ttli'y  have  been  worked  idni-c  iJic  year  1S5I, 
aid  llicir  depth  nntl  extent  is  very  great ;  by  some  said  lo 
ho  900  fwT.  and  havin;^  nn  extent  of  more  tlian  u  league 
fem)  taut  to  west.  Acrarding  to  Abbe  Kotner,  the  Milt  uf 
Hungary,  Transylvania,  and  West  Gallieia,  occurs  only  , 
of  a  pcy  colour.  The  party-coioiuwl  is  found  principal- 
ly in  Upper  Austria,  Sabburg,  Stiria,  and  the  Tyrol ", 
The  hrantiful  Mup  foliated  variety  was  foniifHy  found  at 
lethd  in  Upper  Auslrio  ;  and  the  very  rare  green  variety 
ii  It  present  found  at  Berchlesgiiden  and  Hal)«n  in  Siili^ 
burg,  wliPTc  ilie  fibrous  blue  variety  which  occurs  in  the 
Tyrol  is.  alw)  iiift  wiili, 

"nae  se,  bendee,  immense  depo^tes  of  salt  in  Old  and 
New  Castile  in  Spain :  thus,  at  Cordona,  it  is  Raid  to  fontr 
«lnUbetireen300ai)d400feethig^;  andm  France  thoe 
0e  Mlt<8ptiiigs,  but  no  salt-beds  have  hithnlo  been  dtsco- 
Tcnd. 

J/Uca, — Besides  the  great  beds  of  this  mineral  found'tn 
Eanpe^  it  is  also  very  extensively  dismbuted  in  other 
quarters  of  the  globe.  In  the  northern  part  of  Africa,  <ni 
both  sides  of  the  Atlas  Mountjuns,  vast  quantities  of  lock- 
nh  occur.  In  the  valley  of  Egarement  there  are  beds  of 
n^-fliUt  resting  on  gypsum.  Mr  Hmneman,  on  his  jour- 
Wtf  fiom  Cairo  to  Ummost^eir,  discovered  a  plain  on  the 
■mmit  of  the  chain  of  limestone  mountains  that  bound  the 
Doart  of  Lyina  to  the  north,  con^sting  of  a  mass  of  rock> 
■h,  tpread  over  so  large  a  tract  of  surface,  that  in  one  <£• 
rection 

iD  iba  Tf rol  irc  SOOO  ftet  above  the  I«fd  «rtlM  Mb 
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rection  no  eye  oould  reach  its  termination,  and  its  width  he 
computed  at  several  miles.  To  the  south-east  of  Abyssi- 
nia, there  is  a  plain  of  rock-salt  four  days  journey  across, 
whence  all  that  country  is  supplied  *.  At  Tegazza,  and 
in  several  other  places  in  Sahara,  very  large  beds  of  pure 
rock.4salt  occur  under  strata  of  different  kinds  of  solid  rode ; 
and  beds  of  salt  appear  at  Darfur,  and  in  the  country  of 
Coi^a 

Jsia. — There  is  a  considerable  mine  of  rock-salt  twenty 
versts  from  Jena-Tayerska,  in  the  desart  between  the  Vol- 
ga and  the  Uralian  Mountains ;  another  named  Iletzki, 
near  Astracan;  and  there  are  several  others  in  Siberia  "f. 
Salt-mines  are  worked  in  that  part  of  China  which  borders 
on  Tartary.  At  Teflis,  Tauris,  and  other  places  in  Per- 
sia, there  are  great  masses  of  rock-salt ;  and  we  are  inform-' 
ed,  that  in  the  Desart  of  Caramania,  and  also  in  Arabia, 
rockrsalt  is  so  abundant,  and  the  atmosphere  is  so  dry,  that 
the  inhabitants  use  it  for  building  houses.  The  Island  of 
Qrmuz,  situated  in  the  mouth  of  the  Persian  Gulf,  is  prin- 
cipally composed  of  rock-salt  Rock-salt  is  one  of  the  mi- 
neral producUons  of  the  valley  of  Cashmere;  and  in  the 
province  of  Lahore  in  India,  there  is  a  hill  of  rock-salt 
equal  to  that  of  Cordona :  the  salt  of  this  hill  is  cut  into 
dishes,  plates,  and  stands  for  lamps  ^. 

America, — ^liock-salt  is  found  in  vast  quantity  on  the 
elevated  Desarts  of  Peru,  where  it  is  very  hard,  and  has 

usually- 

*  Bruce  mentions,  that  in  some  parts  of  Abjttiidk,  cubic  pieces  of  n»ck- 
talt  pass  as  current  coin. 

'^  Pallas  speaks  of  rock-salt  in  the  neighbourhood  of  the  river  Jalk, 
which  is  sometimes  so  hard  as  to  snap  the  pick-axes  made  use  of  in  quarry- 
ing it. 

i  Pennants  Outlines  of  the  GIobe»  vol.  L  p.  42. 
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imnll;  a  VK^et  coloar;  also  in  the  Cordilleras  of  New 
GrnntlA,  lit  the  height  of  2000  toises'.  It  occurs  in 
CMindcrobli!  quantity  in  Upper  Louisiana ;  will  great 
maace  of  it  hii\o  been  found  st  the  juuction  of  the  stream 
of  Atha-pus^'BOU  M-iili  the  Atha-pus-caou  Lake;  and  in 
Califoniis. 

New  Holland. — Aeeonting  lu  Governor  Hunter,  it  is 
fouDtl  in  considcrabk'  qiiaiitilv  oh  the  eaat  coast  of  New 
Holbnd. 

Uses. 
lU  uses  are  very  vario  s  and  important.  We  employ 
it  duly  Bt-  a  aesaoning  for  our  food :  vast  quantities  are  i>in< 
fJoved  for  the  presen-nl  m  of  animal  flesh,  butter,  &c. ; 
it  is  also  used  a.s  a  manure,  in  the  niaiuifaeturc  of  earthen- 
wwn,  MMp-maktng,  and  in  many  raetallur^  opennoat. 
It  affivda  muriatic  add  and  loda,  by  cmaia  chemical  pro. 
cegaes.  It  U  EometitDes  employed  in  its  cnide  state,  but  it 
pan  oommcmly  purified. 


Second  Svbtptciti. 

Lake-Salt. 

Scesalz,  Werner. 

&f^.  neMti,  b.  iii.  «.  SO.    Id.  lloff.  b.  ii 
Steinsilz,  Haw.  Handb.  b.  iil  s.  6M. 


ExteTJud  Characlers. 
Its  ccdour  is  greyish-white. 


[*•  Fcnooal  Nvratin,  vol.  ii.  p.  S6B. 
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It  occurs  IB  coarse  and  small  roundish  grains. 
Internally  it  is  shining  or  glistening,  and  the  lustre  is 
resinous. 

The  fracture  is  imperfect  foliated. 

In  other  characters  it  agrees  witli  the  other  subspecies. 

Geognostic  and  Geographic  Situations. 

It  is  found  on  the  bottoms  and  sides  of  salt-lakes. 

Europe. — It  is  coUcxrted  in  the  islands  of  C)rpru8  and 
Milo,  in  the  Mediterranean  Sea.  Nearly  the  half  of  the 
peninsula  of  the  Crimea  is  filled  with  salt-lakes,  which  af- 
ford a  great  quantity  of  lake-salt. 

Aria. — ^Lake-salt  is  collected  in  the  neighbourhood  of 
the  Caspian. 

.  Africa.^^AX  Manzelach,  near  Alexandria,  tliere  are  two 
saltp^Iakes,  which  afford  a  great  quantity  of  fine  white  salt. 
The  bottoms  of  the  salt  lakes  in  the  land  of  the  Hotten- 
tots and  the  Caffres,  are  so  compactly  covered  with  salt, 
that  it  appears  Uke  ice,  and  the  grcuns  or  distinct  concre* 
tions  adhere  so  closely  together,  that  the  mass  is  as  hard  as 
stone.  Many  extensive  districts  are  supplied  with  salt 
from  the  lake  of  Dombu,  which  is  situated  in  the  great  De- 
sart  of  Bilma,  in  the  kingdom  of  Bomu. 

America. — Lake-salt  is  coUected  in  several  of  the  salt 
lakes  in  North  America,  as  in  Mexica 


Gen.  II. 
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GnutIL    SAL  AMMONIAC. 

Thk  genus  ocmtaiiH  one  qpeciefly  vis.  Octfdiedra^  Sal  Am* 


.    1.  Octabedtal  Sal  Ammoniae.  ^ 

Octaedriflches  Salnuac  Sab,  JtfUb. 
Natudficher  Salmiaek,  Werner. 

« 

Sal  aznTDoniacuni^  WalL  t,  ii.  p.  77* — Sal  Airnnoniftc^  RomS  de 

LUie,  t.  i.  p.  382.    Jd.  De  Bom,  t  ii.  p.  54. Natiirlicher 

Salmiack,  Widrs.  610. — Sal  Ammoniac^  Kinv,  vol.  ii.  p.  8S. 
— -Naturlicher  Salmiack,  Estner,  b.  iii.  s.  78.  Id.  Emm,  b.  ii. 
1.  24. — ^Muriate  d' Ammoniac^  Lam,  t  i.  p.  473. — ^Le  Sel  Am- 
moniaque.  Brock,  t.  ii.  p.  27* — Ammoniaque  muriatee,  Ilcny, 
t.  ii.  p.  380.  386L — Salmiack^  Retu9,  b.  iii.  s.  38.  Id.  Lvd» 
bu  L  8. 180.  Id.  Suck.  2ter  th.  8. 180.  Id.  Bert.  s.  328.  Id. 
Moks,  h.  iL  8.  267' — Ammoniaque  muriatee^  Lucas,  p.  25.-— 
Salmiarkj  Leonhard,  TabeL  s.  45.-— Ammoniac  muriatee, 
Brong.  t.  i.  p.  109. — Salmiack^  Karstcn,  Tabel.  s.  56.  Id. 
Haus.  8.  122. — Muriate  of  Ammonia,  Kid,  voL  ii.  p.  12.*— 
Salmiak^  Lenz,  b.  ii.  s.  984. — Naturlicher  Salmiack,  Hqff. 
b.  iii.  8.  219>  Id.  Haus.  Handb.  b.  iiL  s.  853.— Sal  Ammo- 
niac, Aikin,  p.  251. 

This  species  is  divided  into  two  subspecies,  viz.  Volcanic 
Sal  Ammoniac,  and  Conchoidal  Sal  Ammoniac. 

Firsi 
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FirH  Subspecies. 

Volcanic  Sal  Ammoniac. 

Vulcanischer  Salmiak,  Karsten, 

External  Characters. 

The  colours  are  yellowish  and  greyish-white ;  pearl-grey 
and  smoke-grey ;  wine-yellow ;  sometimes  apple-green,  sul- 
phur-yellow, and  brownish-black. 

It  occurs  in  ^orescences,  crusts,  stalacdUc,  small  bo* 
tryoidal,  tuberose,  corroded,  also  in  granular  concretioDSy 
and  crystallized,  in  the  following  figures : 
1.  Octahedron. 

%  Rectangular  four-sided  prism,  acuminated  with  four 
planes,  which  arc  set  on  the  lateral  planes.  ^ 

S.  Cube,  more  or  less  deeply  truncated  on  the  edges. 

4.  Garnet  or  rhomboidal  dodecahedron. 

5.  Leucite  crystallization,  or  the  double  ^ht-mded  py- 

ramid, acuminated  with  four  planes. 

The  crystals  are  small  and  very  small ;  and  their  lateral 
planes  are  usually  smooth. 

ExtemaUy  it  is  dull  or  glistening ;  internally  shining 
and  vitreous. 

Its  cleavage  is  in  the  direction  of  the  planes  of  the  octa- 
hedron. 

It  alternates  from  transparent  to  opaque.  * 

It  is  harder  than  talc,  and  sometimes  as  hard  as  sele- 
nite. 

It  is  slightly  ductile,  and  elastic. 

Specific  gravity,  1.5442,  Hassejifratz.'^^l.S,  1.6,  Mchs. 

Its  taste  is  sharp  and  urinous. 

ChcfMoA 
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Whrn  moisiened,  and  rubbed  witli  quickiimc,  it  gives 
I  «at  •  paogeat  Huimoniacal  odour. 

ConstHumt  Parts. 

SaJ  Amraaaiac  of  Vesnvini. 
Muriate  of  Ammoniit,        -  99.5         ^ 

Muiiale  of  Soda,  -  0.5         .^ 

100.0 
Klaproth,  Beil.  b.  iii.  s.  91- 

GfOffnostic  Situation, 
e  implies,  it  is  a  volcanic  producUcn,  occur- 
ling  in  the  finures,  or  on  the  surface  of  Tolcanic  or  pwi^ 
S^.Tolcmic  rodu. 

Geogrt^ic  Sitaaiion. 

Emnpe. — ^It  occurs  in  the  vicinity  of  brnning  beds  of 
cod,  both  in  Scotland  and  En^and.  It  ia  £nind  in  the 
Uaad  of  Iceland.  On  the  Continent,  it  ia  met  with  at 
Solfatana  Veniimas,  JEtOM,  the  Lipari  Islands,  and  Tus. 
cany. 

.iiia.— Thibet,  Ferna,  and  the  Isle  of  Bouibon. 

America. — In  volcanic  districts  both  in  North  and  South 
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Conchoidal  Sal  Ammoniac. 

Muschlicher  Salmiak^  Karsten. 

Exterrud  Characters. 

Its  colour  is  greyish-white. 
It  occurs  in  angular  pieces. 
Its  surfisK^  is  uneven. 

£xtemally  it  is  gUmmering ;  internally  it  is  shining  and 
Titreous. 

The  fracture  is  nearly  perfect  conchoidal. 

The  fragments  are  indeterminate  angular. 

It  b  semi-transparent  6r  transparent 

It  is  maneable.'  ^ 

It  is  soft. 

It  is  light. 

It«i  taste  is  pungent  and  urinous. 


LCans^uent  PmrU. 
teof 


iluriate  of  Ammonia,  -         97.50 

Sulphate  ei  xYmmonia,        -  S.50 

lOQ 
jnaprofky  Beit,  k  iii.  s.  94. 

GfcgnoHk  and  Geographic  SUuaikms, 

Tins  mineral  is  said  to  occur,  along  with  sulphur,  in 
rocks  of  indurated  clav  or  dav-slate,  in  the  country  of  Bu- 
charia 

Ut€S 


This  salt  is  used  for  a  variety  of  purposes.  Grcal  qiian- 
litics  of  artifidal  sal  amiiioDiac  art^  annitally  exported  from 
tbia  couuiry  to  Rusraa,  irhere  it  appears  to  be  used  by  the 
dyen.  It  is  empluy^d  by  cupperenitths,  to  prevent  the 
oxidation  of  the  surface  of  the  metals  they  are  oovering 
Mtll)  tin.  It  has  the  property  of  rendering  many  metAllic 
o\i(It-s  voliUile,  and  ia  frequently  used  to  separalc  uietAb 
frtmi  each  other.  Diissolved  in  nitric  acid,  it  fumis  the 
fluid  oanied  aipta  reg^ia,  employed  in  the  solution  of  gold ; 
and  pure  ammonia  u  aisu  obtained  from  this  nalL 

It  18  an  oi»nion  entertained  by  many,  that  this  nit  i« 
ike  same  with  the  sal  ammoniac  («a<  ^t^umauK)  of  the  an- 
dents ;  but  the  accounts  of  Pliny,  Dioscorides,  Collumelk, 
Synemis,  Herodotus,  Strabo,  and  Airiao,  prove  that  they 
understood  by  sai  amiiH»iaG~nx;k-Balt ;  and  e\-en  the  aD> 
cient  Aralnan  phyndans  Avicenna  and  Serapion,  who 
flourished  during  the  eleventh  century,,  describe  rock-salt 
under  the  name  iial  ammoniac  The  first  account  we  have 
of  sal  amguHiiac  is  in  a  treatise  of  Geber's,  the  date  of 
which  ia  uncertain. — Vid,  Beckman,  Beitriige  zur  Gesch- 
icfat«  der  Srfioduiigen,  b.  v.  ti.  SS4,— £85. 


*  Mascagninf , 
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*  Mascagnine  (*),  or  Sulphate  of  Ammonia. 

Mascagnin,  KarsUn, 

Maacagnin,  Reuti,  b.  iL  5.  s.  45.  /<2.  Kar&Un,  Tabel.  8.  5& — 
Ammoniaque  sulphatte^  Htniy,  TabL  p.  21. — Maacagnin^ 
Lenx,  b.  ii.  8. 985. 

External  Characters. 

Its  colours  are  yellowish-grey  and  lemon-yellow. 
It  oociurs  in  mealy  crusts,  or  stalactitic. 
Internally  it  is  dull  or  glistening. 
The  fracture  is  uneven  or  earthy. 
It  is  semi-transparent  or  opaque. 
Its  taste  is  sharp  and  bitter. 

Chemical  Characters. 

It  is  easily  soluble  in  water ;  partly  volatilised  by  heat ; 
and  becomes  mdist  on  exposure  to  the  air. 

Constituent  Parts. 

It  is  a  compound  of  Ammonia,  Suljdiuric  Add,  and 
Water. 

Geognostic  and  Geographic  SUuaiions. 

It  occurs  among  the  lavas  of  iEtna,  and  Vesuvius ;  in 
the  Solfatara  by  Puzzasolo;  in  the  lagunes,  near  Siena 
in  Tuscany ;  and  on  the  bottom  of  a  hot  spring  in  Dau- 
phiny. 

Gen.  III. 


(•)  It  is  named  after  the  dlaoovtrer  M.  Mascagni 
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Gbisos  III.     VITRIOL. 


Tm»  Genus  contains  three  species,  viz.  1.  Ilh(»DboidBl 
Vitriol,  or  Gre^D  Vitrio!  *riamatic  Vitriol,  or  Blue  Vi- 

triol,  S.  Pyramidal  Vitrii       or  Whiw  Vitriol.     •  Red  Vi- 
triol 


1.  Rhomboidal  Vitriol,  or  Green  VitrioL 

Rhomboedrisches  Vitriol  Salz,  Mohs. 

Eiseo  Vitriol,  Wertter. 

Sn*nft»  of  the  Greeks. — Alumen,  PUn  xxsv.  15.  p.  5S.— 
ChalcMithaoi,  PUn.  ?— Vitriolum  ferri,  Waller.  Syst  Min.  u. 
p.  CZ_F<T  Mil^utto,  Haiiy,  t.  iv.  p.  ISS. — Eilen  Vitriol, 
iZcMf,  b.  ii.  S.  B.  68.  Id.  KartUH,  Tabel.  9.  56.  Id.  Hatit. 
a.  137.^ — Sulphat  of  Iron,  Kid,  vol.  ii.  p.  SO. — Eisenvitri<d, 
Lou,  b.  ii.  t.  989. — Oreen  Vitriol,  AUdn,  p.  S5a 

External  Characters. 
Its  ooloun  are  emerald,  apple,  and  verdigris  green,  and 
■ometimes  graas-green  :  on  exposure  to  the  weather,  it  be- 
comes straw-ydlow,  cream-yellow,  ochre-ydlow,  and  yel- 
lowishJirawo. 

It  occurs  pulverulent,  massive,  disseminated,  stalacutic^ 
tuboroae,  botiytndal,  reniform,  in  fibrous  diatinct  ooncte- 
tiMs,  aod  crystallized. 

V«L.  III.  B  The 
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The  primitive  figure  is  a  rhomboid  with  edges  of  81^  2S' 
and  98«  ST,  and  plane  angles  of  100«  KV,  and  79*>  SC. 
The  diagonally  opposite  apices  of  this  rhomboid  are  some- 
times truncated ;  occasionally  all  the  angles,  or  the  angles 
and  edges,  are  truncated. 

It  is  shining  both  externally  and  internally,  and  the 
lustre  is  vitreous,  with  exception  of  the  fibrous  varieties^ 
which  are  pearly. 

Its  cleavage  is  threefold,  and  in  the  direction  of  the 
jdanes  of  the  rhcnnboid. 

The  fracture  is  flat  conchoidal. 

It  alternates  from  semi-transparent  to  opaque. 

It  refracts  double. 

It  is  as  hard  as  gypsum. 

It  is  friable,  brittle,  and  easily  frangible. 

Spedfic  gravity,  1.9,  S.0,  Mohs. 

It  tastes  sweetish,  styptic,  and  metallic 

Chemical  Character, 

Before  the  blowpipe,  on  charcoal,  it  becomes  magnetic, 
and  colours  glass  of  borax  green. 

Constituent  Paris. 

Oxide  of  Iron,  .  25.7 

Sulphuric  Acid,  -  28.9 

Water,  .  -  45.4 


100.0  Berzelius. 

Geognostic  and  Geographic  Situations. 

It  is  always  associated  with  iron-pyrites,  by  the  decom- 
p>sition  of  which  it  is  formed.     It  occurs  in  several  obel- 

mines 
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iiuiw»  in  this  country,  and  in  many  in>n  and  coal  mines 
on  the  Coniiiicnt  uf  Europe ;  and  also  in  America,  and 
Awl 

Vxt. 

It  IB  employed  to  dye  linen  yellow,  and  wool  and  nillc 
Uutc :  in  the  pniiwration  of  ink  ;  of  Berlin-Llue ;  fur  |}ie 
predjHtatiitn  of  gold  from  its  solution ;  and  sulpliuric  acid 
can  be  obtaiued  from  it  by  distillation.  Tlie  residue  of 
the  latu*r  pnKcia  (ixilcutbar  of  iron)  is  need  an  a  red  pujnt, 
and,  when  washed,  for  iJolishing  steel. 

Oli^ervalions. 
Vitriol  of  iron,  by  exposure,  becomes  yellow,  and  at  last 
bruwn :  in  this  state,  it  appears  to  answer  to  the  Mm/, 
Plin.  Hist.  Nat.  xxxiv.  31.  The  Melanteria,  or  iokstonc  of 
Pliny,  llic  Lapis  atranienturius  flavusof  Wallerius,  appeora 
to  be  a  variety  of  this  mineral. 


2.  Prismatic  Vitriol,  or  Blue  \''itriol. 

Prismatisches  ^'itriol-Salz,  Mnht. 

Kupfer vitriol,  Werner. 

XaAui^n  of  the  Greeks.— Chalcanthum  atramcntum  sutoriuni, 
P/w.  Hist  Nat.  sxxiv.  12.  p.  32.— Vitriol  urn  cupri,  IValUr 
Syst.  Min.  t.  ii-  p.  20.— Cuivre  suphatee,  Haiiif,  t  iii-  p.  580. 
— Kupfen-itriol,  Rems,  b.  ii.  3.  a.  73.  Id.  Karit.  Tabel.  s.  56. 
— ^Iphate  of  Copper,  Kid,  vol.  ii.  p.  23. — Kupfervitriol, 
Lmx,  b.  ii.  s.  993.  Jd.  Hau*.  Handb.  b.  iii.  b.  1053^ — Blue 
Vitric^  Ailmi,  p.  £49- 

B2  ETUnuU 


External  Characters. 

The  common  colour  is  dark  sky-blue,  which  sometimes 
approaches  to  verdigris-green.  By  exposure  to  the  air  it 
becomes  yellow. 

It  occurs  massive,  disseminated,  stalactitic,  dentiform ; 
and  crystallized. 

its  primitive  figure  is  an  oblique  four-sided  prism,  in 
which  the  lateral  edges  are  124<>  2%  and  55^  58'.  The 
edges  and  angles  of  this  prism  frequently  occur  truncated. 

Externally  and  internally  it  b  shining  and  vitreous. 

It  has  a  double  cleavage  in  the  direction  of  the  lateral 
planes  of  the  oblique  four-sided  prism. 

The  fracture  is  conchoidal. 

The  fragments  are  rather  sharp^ged. 

It  is  translucent. 

It  is  harder  tlian  gypsum,  but  not  so  hard  as  calcareous* 
qpar. 

Specific  gravity,  2.1,  2.2,  Mohs. 

Its  taste  is  nauseous,  bitter,  and  metallic. 

Chemical  Characters. 

When  a  portion  of  it  is  dissolved  in  water,  and  spread 
on  the  surface  of  iron,  it  immediately  covers  it  witli  a 
film  of  copper. 

Constituent  Parts. 

Oxide  of  Copper,         -         32.13 
Sulphuric  Ackl,        -  31.57 

Water,  -  86.80 


100.00  Berzdius. 


Geogitostic, 


I 
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Geognottie  and  Geographic  Situations. 
It  occurs,  along  witli  copper.pyriU?s,  in  Pary's  mine  in 
Anglesea;  and  al»)  in  tlic  coppcr-mincs  in  die  county*  of 
Wicklow,  in  Ireland.  It  is  found  in  considerable  qiiand- 
ly  in  t«Teral  copper-mines  on  the  Coniincnt  of  Europe; 
■ud  also  in  Siberia. 

Uaes. 

It  ts  used  in  cotton  and  linen  printing,  and  tJie  oxide  se* 
forated  fn»n  it  is  used  by  painters. 


S.  Pyramidal  A'^itriol,  or  AVTiitc  Vitriol. 

Vitriolum  zinci.  Waller.  Syst  Min.  t.  ii.  p.  24, — Zinc  suljdutee, 
Htmy,  t.  iv.  p.  180,— Zinkvitriol,  Leonhard,  Tabel.  s.  45.  H. 
KartUn,  Tabel.  b.  56.— White  ^'itrlol  or  Sulphate  of  Zinc, 
Kid,  vol  ii.  p.  24.— Zinkvitriol,  Lenz,  b.  ii.  s.  996.  WJlau*. 
H»ndb.b.iii.  b.  1118.— White  Vitriol,  .^Unn,  p.  250. 

External  Choracteri. 

It*  caloun  are  greyish,  yellowish,  reddish,  and  grecni^- 
white. 

It  occurs  mos^vc,  stalactitic,  reniform,  botryoidal,  in 
<TU5ts ;  also  in  radiated,  fibrous  and  granular  distinct  con- 
cretions ;  and  crystallized. 

Its  primitive  figure  is  a  pyramid  of  120*  90'.  The  fol- 
ioning  are  some  of  the  secondary  figures : 

1.  Rectangular  four-^ded  prism,  aciuninaled  with  four 

planes,  which  are  set  on  the  lateral  planes. 
C  AcicuUr  crystals,  which  are  promiscuously  aggre- 
gated. 

It 
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It  is  shining. 

It  is  translucent. 

It  is  soft,  brittle,  and  easily  fran^ble. 

Specific  gravity,  S.00,  Bom, 

Its  taste  b  nauseous  metallic. 

Chemical  Cluira^iers, 

It  intumcsces  before  the  bloii-pipe,  but  does  not  phoSi- 
phorescc :  it  dissolves  in  2.285  parts  of  boiling  water. 

Constituent  Parts. 

From  Rammelber^.  Dicta 

Oxide  of  Zinc,           -  27.5  21.739 

Oxide  of  Manganese,  0.5  6.522 

Sulphuric  Acid,           -  22.01  ,^  ^^^ 

Water,               -  50.0 1 

100.0  100 

Klaproth^  Beit.  b.  v.  s.  196.         Hcrz.  Archir. 

b.  iii.  s.  537. 

Gcognostic  and  Geographic  Situations. 

It  occurs  in  rcjxwitories  that  contain  blende,  and  ap-» 
pears  to  1k»  fonnetl  by  the  decomposition  of  that  mineral. 
It  occurs  at  Holywell  in  Flinlshire ;  and  it  is  said  also  in 
Cornwall :  in  the  llamelslHTg  in  the  Ilartz ;  at  Spitz  in 
Austria;  at  Schcmnilz  in  Hungary ;  and  Salilberg  in  Swe- 
den. 

Uses. 

It  18  used  as  a  medicine ;  is  employed  in  great  quantities 
j|iy  vamisliers  to  make  oil  drying ;  and  a  fine  white  colour 

named 
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nanicd  Zinc-JchUe,  which  is  more  durable  than  white-lead, 
is  prepared  from  it.  To  prepare  this  colour,  tlie  »alt  ti 
disM^vMi  in  water,  and  tlie  whiu-  oxide,  which  is  tho  sine- 
white,  is  preciiMtated  froui  it  by  means  of  potash  or  chalk. 


*  Red  A'itriol,  or  Sulphate  of  Cobalt. 

Kobolt vitriol,  Wenur. 

Kobaltvitno],  Kopp,  In  Lemibard'a  Taschenbuch,  b.  r.  s.  Ml. 
Id.  Lronhard,  Tahel.  s.  *5.  Id.  Ktirelen,  Tnbel,  i.  56.  Id. 
Ltia,  b.  li.  1.  1U03. — Red  Vitriol,  Jiiiri,  p.  250. 

Ejchrnal  Characters. 

Its  colour  is  flesh-red,  inclining  to  rose-red. 

It  occurs  coralloidal,  stalactitic,  in  crusts ;  also  in  granu- 
lar distinct  concretions. 

The  surface  is  rough,  and  longitudinally  furrowed. 

It  is  dull,  and  seldom  shining  on  the  surfaces  of  d)«  cKs- 
tinct  concretions,  and  the  lustre  is  pearly. 

The  fracture  is  earthy. 

The  fragments  are  blunt-edged. 

It  is  opaque. 

It  afibrds  a  yellowish-white  streak. 

It  is  easily  friable,  and  brittle. 

It  is  light. 

It  tastes  styptic. 

Chemical  Characters. 

Its  solution  afibrds,  with  carbonate  of  potash,  a  pale- 

Uuisb  precifntate,  which  tinges  borax  of  a  pure  blue  eo- 


u 
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ConsiUueni  Parti. 

Oxide  of  Cobalt, 
Sulphuric  Acid, 
Water, 

88.71 
19.74 
41.55 

100.00 
Koppey  in  Joqnial  fur  die  Ch^e,  Physik 
et  Mineraloj^e,  b.  vi.  Heft  1.  1808, 
8.  167. 

Gccgnostic  an4  Geogravhic  Sihifitions. 

It  occurs  in  mining-heaps  in  Biber,  along  with  lamellar 
heary-spar,  earthy  cobalt,  and  grey  cobalt;  and  it  has  been 
also  found  in  the  Leogang  at  Salzburg. 


Genus  IV.    EPSOM  SALT. 

This  Genus  contains  one  species,  viz.  Prismatic  Epsom 
Salt. 

I.  Prismatic  Epsom  Salt. 

Prismatisches  Bitter  Salz,  Mohs. 
Naturlicher  Bitter  Salz,  Werner. 

m 
m 

^X^m  n^mi^M  of  the  Greeks.*— Trichitis^  PUn.  Hist  Nat  xxxv. 
15.  2.  52.? — Sal  neutrum  acidulare.  Wall  t  ii.  p.  71. — Sal 
d'Epsom ;  Sel  de  Sedlits ;  Sel  d'Angletcrro ;  Vitriol  de  MJ^- 
Bcsia,  Rom6  de  LUle,  t  L  p.  306«— Natiirlicher  Bittersals, 

Wid. 
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tfiJ.  ft.  595^— Ep«am  Salt,  Ktm.  vol.  1.  p.  12. —        iri 
BiUcrMli.  EflRer,  b.  iii.  c  44.     W.  /:mm.  b.  ii.  s.      —I 
aioere  naUf,  ou  Le  Sei  d'EpMin  nutif.  Bmek.  L         <■  1  >.- 
Mi^cncsie  sulphate,  Ilaiit/.  t.  ii.   p.  S31.-3S().-  ;» 

Htmtf,  bL  iii. «.  AS-  '<^  /•«'''  l>-  i-  »■  1 83-  /</■  ^arj-.  •- 
Id.  litrt.  S.32*.    /(/.  JVfo/tt,  b.  ii.  s.ilTl.   W.  Leonmrii.  . 
fc  *<>. — Magnosie  sulpha*'>.    nmng.  t  J.  p.  lG5.—       irs 
Karjln,  T«bel.  s.  56. — 1  i-fnjtrigea,  haarfuvn        .  » 

mehliRM,  H«K».  s.  120.     /i7.  /jtj;,  b.  ii.  a.  101.1.— 
Riitenuilz,  Hoff'.  b.  iii.  8.  8*3. — Sulpbat  of  1  ia., 

p. -231. 

External  Characters. 

lis  colours  arc  ^tnov-wliite,  grey  lull- white,  and  ycUow 
white,  jind  tioinctiiiies  ash-^jrey,  and  simikt^fjrvy 

It  occurs  in  farinaceous  crusts,  in  flakes,  small  botrj'U- 
dal,  reiiiform,  and  crystallized. 

Its  primitive  figure  is  a  prism  of  90".     The  prianis  are 
acicuUr  and  cajnllary  *. 

It  has  a  distinct  cleavage  in  tlic  direction  of  one  of  tha 
(UagonalB  of  the  prism. 

The  farinaceous  variety  is  dull,  the  otiiers  Ehining,  or 
f^iitcninfT,  and  pearly. 

It  varies  from  transparent  to  op:iqiie, 

It  is  soft. 

It  is  brittle,  and  easily  frangible. 

Its  taste  is  bitter  and  saline. 

*  Chemittit 

*  The  cijstalliiMioni  nf  Anlficiid  Kpsoni  Sail  are  tb«  foUawtng  ; 

1.  Hectangular  four  ijded  prinn,  eitlier  lievcllcrl  on  the  extmnilici,  oe 

acuminalcd  with  four  plane*. 
t.  5il.nd«l  prism,  acuDilnatcd  on  the  eitremilltt  nilh  four  plane?,  «M. 

Ili«  ed^et  oTtbe  tcuminslioo  truncated. 
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Chemical  Characters. 

Before  the  blowpipe,  it  dissolves  very  easily  by  the  asas- 
tance  of  its  water  of  crystallization,  but  it  is  difficultly  fu- 
sible.    Its  solution  g^ves  a  precipitate  with  lime-water. 

Constituent  Parts, 

The  constituent  parts  of  purified  Epsom  Salt,  the  Sul- 
phate of  Magnesia  of  chemists,  are,  according  to 

Bergmann.  Kirrmn. 

Sulphuric  Add,        -        33.0  29.46 

Magnesia,  -  19.0  17.00 

Water  of  Crystallization,  48.0  5S.54 

100.0  100.00 

Geognostic  and  Geographic  Situations. 

It  occurs  as  an  efflorescence  at  Hurlet,  near  Pidsley, 
along  with  natural  alum ;  and  sometimes  effloresces  on  old 
walls :  at  Jena  it  encrusts  rocks  of  gypsum ;  and  half  burnt 
clay  at  Witschiz  in  Bohemia ;  on  porphyry-slate,  also  in 
Bohemia ;  at  Solfatera,  on  decomposing  lava ;  at  Gran,  in 
Hungary,  it  effloresces  on  sandstone,  clay,  and  compact 
limestone. 

Uses. 

When  purified,  it  is  used  as  a  purgative  medicine ;  and 
it  is  valued  by  chemists  on  account  of  the  magnesia  which 
ran  be  obtained  from  it. 

Gkn.  V. 
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Genus  V.     ALUM. 


This  Goniis  containa  one  spedes,  viz.  n<-t»l.- 
•  Hock  BuUer. 

1.  Octahedral  Alum. 

Octactlriaches  Alaun,  Moht. 

Natiiriiclier  Alaun,  tVcmer. 

Aliunen  nativum,  IVall.  t.  i.  p.  3). — Nntiirliclipr  Alaun,  JViS. 
•.  593, — Alum,  Kim.  vol.  ii,  p.  13. — Natiirlicher  AUun,  Ett- 
ner,  b.  iii.  8.  39-  Id.  Emm.  h.  ii.  a.  9.— L'Alumen  natif, 
Broch  t-  ii.  p.  6. — Alunaine  gulphatee  alkaline,  Hauy,  t.  ii. 
p.  S87.  S98. — Alumine  suiphatte,  Brong.  t,  i.  p.  155.— Sul- 
phat  of  Alumine,  Kid,  vol.  ii.  p.  13. — Alaun,  Haut.  Handh. 
b>  iii.  &  813. 

External  Characters. 

lU  colours  are  jellowish,  and  greyish-wliite. 

It  occurs  &.•<  a  farinaceous  elHoreRcence,  stalactitic,  in  de> 
licate  curved  and  parallel  fibrous  concretions ;  also  crystal- 
lized, in  octahedrons  and  cubes. 

The  varieties  with  tfbrous  concretions  have  a  pearly 
lustre ;  others  are  glistening  and  vitreous. 

The  cleavage  is  fourfold,  and  in  the  direction  of  the 
planes  of  the  octahedron. 

When  the  fracture  can  be  observed,  it  is  conchcudal. 

It  is  rather  liarder  than  gypsum. 

Specific 
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Spcdfic  gravity,  1.7,  1.8. 

It3  taste  is  sweetish  astringent 

Chemical  Characters. 

It  is  soluble  in  from  sixteen  to  twenty  times  its  weight  of 
water.  It  melts  easily  by  means  of  its  water  of  crystalliziu 
tion ;  and  by  continuance  of  the  heat,  it  is  converted  into  a 
white  spongy  mass. 

Constituent  Parts, 

Katural  Alu&i  of  FrtlDwald. 

Alumina,            - '          -  15.25 

F^otash,             -                .  0.25 

Oxide  of  Iron,                •  7-50 

Sulphuric  Acid,  and  Water,  77.00 


100.00 
Klaproihy  Beit.  b.  iii.  s.  103.  . 

Gcognostk  Situaiion. 

It  generally  occurs  as  an  efflorescence  on  aluminous  mi- 
lAerals,  as  alum-slate,  alum-earth,  alum-stone,  aluminous- 
coal,  aluminous-slate-day,  and  Utuminous  shak,  and  also 
encrusting  lavas. 

Geographic  Situation. 

ftcropf.-^It  occurs  as  an  efflorescence  on  the  surface  of 
bituminous^hale  and  slate-clay  at  Hurlct,  near  Paisley; 
also  encrusting  alum-slate  near  ~Moifat,  in  Dumfriesshire ; 
Fcrrytown  of  Cree,  in  Galloway ;  and  at  Whitby,  in  York- 
shire. On  the  Continent  of  Europe,  it  is  met  with  in  ma- 
ny places,  as  in  the  alum-slate  rocks  near  Christiania  in 

Norway; 
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Norway  ;  in  coal-mines  in  Bohemia ;  also  in  Austria,  Uavsu- 
lia,  Hungary',  Italy,  and  tlie  talandii  of  Stroniboli,  AUlo, 
&c  in  the  Mcditcrtaneaii  Se<i. 

J/rica.—ln  T.gyyt. 

JtMeriai. — la  Ildil  del  Monte  in  Mtxico,  on  a  porpby- 
rilic  *loDc. 

Uses. 
It  is  employed  as  a  mordant  in  dying ;  also  in  the  ma- 
nufacture of  Itatlier  and  paper;  as  a  medicine;  for  pre- 
serving aniinal  substances  I'roni  putrefaction  ;  and  it  is 
■umctimes  mixed  with  breed,  in  order  tu  give  it  a  whiter 
n^uur. 

Observation. 

1.  The  minends  that  afford  alum,  either  contain  it  ready 
formed,  or  only  ita  constituent  parts,  which  are  disposed  to 
unite,  and  form  alum,  when  placed  in  favourable  circum- 
stances.    This  latter  w  the  most  frequent  case. 

3.  The  Romans  and  Grecians  appear  to  have  been  no* 
acquainted  with  alum :  the  alumen  of  the  Romans,  and  the 
r*im(M  of  the  Greeks,  being  vitriol  of  iron. 

S.  Beds  and  veins  of  native  alum,  in  fibrous  concretions, 
hare  beei  lately  discovered  at  Tschermig  in  Bohemia.  Its 
chemical  eompoution  is  remarkable,  as  {^ipears  from  the 
following  analyus  of  Ficinus : 

Alumina  10.1,  Magneaa  1.4,  Sulphuric  Acid  43.S4, 
Water  of  CrystaUization  44.^,  Silica  0.^  =  100.  The 
aagneaia  here  takes  the  place  of  the  potash. 
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♦  Rock-Buttet  («). 

Bergbutter,  Werner, 

Bergbutter,  JtU  s.  589.  ^<^*  Emm.  b.  ii.  s.  13.-— Le  Beurr6  de 
Montagne^  ou  Le  Bergbutter,  Brock,  t.  ii.  p.  10. — Bergbut- 
ter, Reuss,  b.  iii.  s.  66.  Id.  Lud.  b.  i.  s.  182.  Id.  Suck. 
Jter  th.  8.  26.  Id.  Bert.  8.  323.  Id.  Leonhard,  Tabel.  s.  46. 
Id.  Karsten,  Tabel.  8.  56.  Id.  Ilaus.  s.  119*  Id.  Lenz,  b.  ii. 
f»1009. 

Eaiemal  Characters. 

The  colours  are  yellowish-white,  yellowish-grey,  cream- 
yellow,  straw-yellow,  and  pale  sulphur-yellow. 
It  occurs  massive,  and  tuberose. 
Internally  it  is  strongly  glimmering,  and  resinouir 
The  fracture  is  straight  foliated. 
The  fragments  are  blunt-cdgcd. 
It  is  translucent  on  the  edges. 
It  feels  rather  greasy. 
It  is  easily  frangible. 

Constituent  Parts. 
It  18  Alum,  mixed  with  Alumina  and  Oxide  of  Iran< 

Geognostic  Situatiofi. 

It  oozes  out  of  rocks  that  contain  alum,  or  its  constitu- 
ents, as  aluiki-slate,  bituminous-shale  impr^nated  with  iron- 
pyrites,  or  alum-carth< 

Geoffraphic 

*  It  is  named  Boek^Bmtter,  from  oozing  out  of  the  fissures  of  alum  rocl# 
in  a  soft  buttery  state.     It  afterwards  iKComes  solidL 


(.BA.LTS.]      Sr.l.  PKI! 


AUBZft  SALT. 


Grograph'ic  Situation. 

It  cjccura  at  the  Hurlot  Alum-work,  ni-ar  Pwsli 
out  of  Fut-'kb  vi'  ulum-slatc  in  the  islanil  of  Ruraht 
Baltic ;  at  Muskau  in  Upper  Lu^atia  ;  SBalfek 
ringia;  and,  acrording  to  Pallas,  in  aluniinou! 
the  banks  of  the  river  Jecisci,  in  '''' — ^r 


Genxtu  VI.— GLAUBER  SALT. 

This  Genus  contains  one  spctics,  viz.  Prisiiiutic  Glauber 
Salt.     *  Beus^te. 

1.  Prismatic  Glauber  Salt. 

Prisma tisc lies  Glauher  Salz,  Moh^. 

Natiirliches  Glauher  Salz,  Werner. 

Sil  mirabUe,  fVaU.  t.  it.  p.  70.— Sel  de  Glauber,  Bomi  de  Litk, 
t-  L  p.  301.  Id.  Born,  tii.  p. 26. — Natiirliches  WunderMlz, 
tVid.  a.  597.— Glauber  Salt,  Kinv.  vol.  ii.  p.  9.— NatUrllchw 
Glaubersah,  Eslner,  b.  iii.  b.  50.  Id.  Emm.  b.  iii.  s.  401.— 
Le  Scl  dc  Glauber  natif.  Brock,  t.  ii.  p.  1 4.-~Glaubersalzj 
Hans,  b  iii.  s.  49.  Id.  Lud.  b.  i.  a.  183.  Id.  Suet.  2'  th. 
i.  18.  Id.  Moh»,  b.  ii.  s.  373-  Id.  Leonhard,  Tsbel.  e.  46.— 
Soude  sulpliatte,  Brong.  t.  i.  p.  113. — Glaubersali,  KartUiij 
Tabel.  i.  56.— Glauberite,  Ham.  s.  120.— Soude  aulphatte, 
HiMy,  Tabl.  p.  19.— Glaubersalz,  Lenz,  b.  ii.  b.  1027-  Id.  Hoff. 
b.  iii.  s.  34fi.     id.  Htuu.  Handb.  b.  iii.  s.  8S5. 

External 
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Ertemal  Characters. 

Its  colours  arc  greyish  and  yellowish  wliite;  seldom 
or  milk  white. 

It  oocum  in  the  form  of  mealy  efflorescences ;  in  crusts ; 
«ldam  stalactitic,  small  botryoidal,  rcnifonn ;  in  small  and 
ine  granular  distinct  concretions;  and  ciystallized  in  prisms, 
the  dimensions  of  which  are  imknown.  The  crj'stals  are 
cAen  acicular. 

Internally  it  is  shining,  and  tlie  lustre  is  vitreous. 

The  crystallized  varieties  have  a  threefold  cleavage. 
Hie  fracture  is  conchoidal,  or  uneven. 

The  fragments  are  indeterminately  angular,  and  blunts 
edged. 

It  b  soft 

It  is  brittle,  and  easily  frangible. 

Specific  gn^vity  2.2,  2.3. 

Its  taste  is  first  cooling,  and  then  saline  and  bitter. 

Chemical  Characters. 

Before  the  blowpiix?,  it  is  affected  in  the  same  manner  as 
Epaom  salt ;  but  its  solution  does  not,  like  that  of  Epsom 
idt,  afibrd  a  precipitate  with  an  alkali. 

Constituent  Parts. 

Natural   Glaulx^r  Salt  of  Eger,   according  to  Reuss, 
(Chemische-medicinische  Beschreibung  des  Kaiser  Fran- 
Badcs,  Dresden,  1794),  contains, 

Sulplmte  of  Soda,  -  -  67.024 
Carbonate  of  Soda,  -  -  1C.33S 
Muriate  of  Soda,  -        -        11.000 

Carbonate  of  Lime,        -        -        5.643 

100 

Geognostic 


I 
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Oengnoatif  Siiuation. 

It  occurs,  along  wiih  rock-siilt  luid  K)«i)in  sull,  md  the 
bordent  of  aall-takes,  and  disstilvi.'d  in  rlic  HUt«rs  uf  lukes ; 
in  efilgt«acenc«s  on  mounsfi  gniund  ;  also  oa  saadstDDCy 
WMJ-iUtc,  and  uld  and  newly  built  walls. 

Geographic  Situation. 

Europe.— At  Eger  in  Bohemia,  it  occurs  efflorcaccnt  on 
meudow-grauiid ;  as  an  efflortscence  on  the  walU  oT  aid 
gaJlerics  in  mines,  at  Grenoble  in  Pranci- ;  in  i>l<i  nalt- 
mines  at  Aiissec,  Ischol  and  HidUtaill,  in  Upper  Austria; 
at  ;V!lenhcrg  in  StJria ;  Felsobonya  in  Hungary ;  Htldo- 
Rbeim  ;  Durrenbcrg,  near  Hnllcin  in  Sal/Hirg ;  SchwartiE- 
burg  in  Switzerland  ;  near  Arnnjuez  in  Si)ain  ;  Solfntura 
in  Italy. 

Jiia. — It  occurs  on  the  banks,  and  in  the  water  of  many 
Siberian  salt-lakes ;  neighbourhood  of  the  Lake  Biukal ; 
the  desert  f^ns  of  Iset,  Ischem,  and  Barebyn. 

4/Hco.— Egypt 

Uks. 
It  is  used  as  a  purgative  medicine ;  and  in  some  coun- 
tries as  a  substitute  for  soda,  in  the  manufacture  of  white 
^ats. 


•  Keussite. 

RcusMn,  Karsten. 

KeuMin,  KmOn,  TabeL  (1.  Aus;^.;46. 15.)  Id.  rconAari,  TabeL 
i.  46.  Id.  Reau,  Min.  ii.  3.  i6.—Karsleii.  Tabel  2.  Ausg. 
s.  56.     Id.  Lenx,  h.  ii.  b.  IOI9. 
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External  Charaders. 

Its  odours  are  snow-white  and  yellowish-white,  which 
latter  inclines  to  wine-yellow. 

It  occurs  as  a  mealy  efflorescence,  in  loose,  earthy,  dull 
particles :  and  crystallized  in 

1.  Flat  six-sided  prisms,  with  two  broad,  and  four  nar- 

row lateral  planes,  and  bevelled  on  the  extrend- 
ties. 

2.  Adcular  crystals. 

The  first  are  small  and  middle-azed,  the  latter  loose,  or 
scopiformly  aggregated. 

Internally  it  is  shining  and  vitreous^  and  the  fracture  of 
the  crystals  small  conchoidaL 

It  is  soft. 

ConaHtuent  Parts. 

Sulphate  of  Soda,            -         -  66.04r 

Sulphate  of  Magnesia,         -  81.85 

Muriate  of  Magnesia,        -        -  2.19 

Sulphate  of  Lime,        -        -  0.42 

100.0 
Reuss,  in  Crell's  Annalen,  1791,  II.  18. 

Geognostk  pnd  Geographic  SittuUione. 

It  is  found  in  the  country  around  Sedlitz  and  Said- 
schutz,  where  it  effloresces  on  the  surface  during  the  spring 
#f  the  year :  also  at  Pilln,  near  Briix. 

Gen.  VIIv 
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Genrs  VII— NITRE. 

Tnis  Gi-n\»  conlains  but  ont-  spit-ii-*.  y'lt.  i'rism^tit 
Ifair. 

1.  Prismatic  Nitre. 

PriRBjatischea  Naturliclier  Saltpeter,  Moht. 

Natiirlicher  SaljX'ter,  Werner. 

Nitnun  tnra  mineralisstum,  WtdL  t.  u.  p.  iS. — Nitrate  de  Po- 
tasse,  De  Bom,  t.  ii,  p.  ^7- — Natiirlicher  Salpeter,  Wid.  s.  602. 
Nitre,  Kino.  vol.  il.  p.  S5. — NatUrlicher  Salpeter,  Estnrr. 
b.  iii.  a.  35.  Id.  Emm.  b.  ii.  s.  16. — Nitrate  de  Potaue,  l^m, 
t.  i.  p.  468. — Potasse  nitrate,  Hoiiy,  t  ii  p.  946.  355. — Le 
Nttic  n«Ur,  Brock.  X.  ii.  p.  17- — Salpeter,  Btut*,  \>.  iii.  s.  31. 
Natiiridicr  Salpeter,  Lud.  b.  i.  s.  177-  id.  Suck.  Ster  th. 
«.  9-  W  Bfrt.  «■  325. — Potaase  nitratee,  Lucat,  p.  21.— 
Salpeter,  Lemhard,  Tabel.  a.  44. — Potasse  nitrate,  Brong. 
L  i.  p.  lis. — Salpeter,  Karitea,  Tabel.  s.  56.  /if.  Hatu. 
a.  131. — Nitrate  of  Potash,  Kid,  vol  ii.  p.  3. — Natiirlicher 
Salpeter,  Hoff.  b.  iii.  •.  216.  Id.  Hmu.  Handb.  b.  iii.  a.  849- 
— Nitre,  AUtin,  p.  251. 

External  ChaTOCters. 

Its  colours  are  grey isli- while,  vcUo wish- wliite,  and  snow- 
white. 

It  occurs  in  flakes,  cruitL:j,  luid  iii  capiUary  prisiiiaUc  crys* 
tak.     The  priiuidvc  prism  has  not  been  dctenHincd. 

ca  It 
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It  b  dull,  glimmering,  or  shining,  and  the  lustre  vitre- 
ous. 

It  has  a  cleavage  in  the  direction  of  the  smaller  diagonal 
of  the  oblique  four-sided  prism. 

It  altenvates  from  translucent  to  transparent. 

It  is  as  hard  as  gypsum. 

It  is  brittle,  and  easily  fran^ble. 

Its  taste  is  cooling  and  saline. 

Specific  gravity,  1.9369,  Hasienfraiz. — 1.9,  S.0,  Moh»^ 

Chemical  Characters. 
It  deflagrates  when  thrown  on  hot  c6a]. 

Constituent  Parts. 

The  Natural  Nitre  of  Molfetta,  according  to  Kkproth : 

Nitrate  of  Potash,           -  4f2.56 

Sulphate  of  Lime,            -  25.4£ 

Carbonate  of  Lime,         -  80.40 

Muriate  of  Potash  ?           -  0.^ 

Loss,        -        -  -        -  1.40 


100.00 
Klaproih^  Beit.  b.  L  s.  32a 

Geognastic  Situation. 

It  is  usually  found  in  thin  crusts  on  the  surface  cf  soil, 
and  sometimes  also  covering  the  surface  of  compact  lime- 
stone, chalk,  and  calc-tuff.  In  many  countries  it  germi- 
nates in  certmn  seasons  out  of  the  earth,  and  when  this 
earth  is  accumulated  in  heaps,  so  as  to  expose  a  large  sur- 
face to  the  atmosphere,  it  is  found  to  produce  it  annually. 

Geographic 


» 
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Geographic  Situation. 

^urope-T-Xt  is  found  iii  gr(at  ([uanlilics  in  mauj  plaiiis 
in  Spsii\ ;  very  tibiin4;^iiUv  ax  t)>i'  plaiiu  of  Hungary,  itic 
Vkroinv  and  Foilolia;  in  France,  <in  the  vriiUa  and  ilpors 
of  chalk  caves ;  in  Uie  couniy  of  Banilurj;,  on  a  specie*  iif 
limcOfine  marl ;  on  marly  sand&tunc  in  the  nciglibourhoixl 
of  Gottiiigen ;  at  Ilomberg,  near  Wur/burg,  encrusting 
caic-tufi*.  But  the  most  remarkable  i:ei>9sitory  of  natural 
nitre  in  Europe,  is  thai  discovered  by  Ab't)  Forli;^  near 
Molfrlia,  in  tile  kingdom  qf  Naples.  It  there  occurs  en- 
crusting a  yelloivisli-grej"  coloured  compnet  limestone.  Il 
it  neviT  li)un4  in  beds  «'^lh  tlie  iinie^tpne,  as  nientinued  by 
some  mineralogists  but  always  on  its  surface. 

Atia. — Nitre  is  very  abimdanl  in  India;  also  in  Persia; 
and  in  the  n^^ey  l^twe^  ^^ifiWf^  ^^^  '^  §ucz,  in  Ajq^- 
Ua. 

-Africa. — This  salt  is  abundant  in  Egypt ;  ^Isq  at  Lp-  ' 
daour,  in  itie  interior  of  Afi;i^ ;  and  in  the  ^^foo  J^ 
ffut,  to  the  east  of  the  Cape  of  (^ood  Hopt;. 

America. — '^hc  ^itre  usf^  &r  the  manuJacture  of  gun- 
ppwder  in  the  United  States  of  .^merica,  Is  obtained  fnsm 
op  earth  collected  in  the  lini^stnof!  f^ves  of  Kentucky.  The 
earths  which  exist  in  these  caves,  an^  which  contain  both 
nitre  and  nitrate  of  lime,  are  lixiviated,  and  the  lixivium  is 
then  made  to  pass  through  wood-ashes,  by  the  alkoh  (£ 
which  the  nitrate  of  lime  is  decomposed  *.  After  due  eva< 
poration,  the  nitre  is  permitted  to  crystallize.  One  qf  the 
most  remarkable  of  these  caverns  is  in  Madison  county,  on 
CnxAed  Creek,  about  60  miles  S.E.  from  Lexington.  The 

cavern 

*  It  appMn,  that  two  builwli  of  uhcm,  irade  b;  buinlng  the  drj  wood 
fai  hollow  tmi,  auiuln  u  much  tlkali  u  eighleeo  buiheli  of  uhn  obtBiord 
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cavern  extends  entirely  through  a  hill,  and  affcHxls  a  con- 
venient passage  for  horses  and  waggons.  Its  length  is  646 
yards ;  its  breadth  is  generally  about  40  feet ;  and  its  ave- 
rage height  about  10  feet  One  bushel  of  the  earth  in  this 
cavern  commonly  fields  from  one  to  two  pounds  of  nitre ; 
and  the  same  salt  has  been  found  to  exist  at  the  depth  of 
at  l^ist  15  feet ;  even  die  clay  is  impregnated  with  nitrate 
of  lime. 

Kentucky  also  furnishes  native  nitre  under  a  very  diffe- 
rent form,  and  constituting  what  is  there  called  rock-ore^ 
which  is  in  fact  a  sandstone  richly  impregnated  wi\h  nitrate 
of  potash.  The  sandstone  rests  on  limestone,  and  some- 
times presents  fronts  of  from  60  to  100  feet  high.  When 
broken  into  small  fragments,  and  thro>»ii  into  Ixnling  water, 
the  stone  soon  falls  into  sand,  one  bushel  of  which,  by  lixi- 
viation  and  crystallization,  frequently  yields  10  lb.  and  some- 
times more  than  20  lb.  of  nitre.  The  nitre  obtained  from 
these  rocks  contains  little  or  no  nitrate  of  lime,  and  is  said 
to  be  superior  for  the  manufacture  of  gunpowder  to  that 
extracleil  from  the  afore-mentionod  earth.  Masses  of  native 
nitre,  nearly  pure,  and  weighing  several  |X)unds,  are  some^ 
times  found  in  the  fissures  of  these  sandstones,  or  among 
detached  fragments.  Indeed,  it  is  sud,  that  these  masses 
of  native  nitre  sometimes  weigh  se\*eral  hundred  pounds. 
Similar  caverns  also  occur  in  Tennessee,  and  in  some  parts 
of  Virginia  and  Mar}*land  *. 

Nitre  offl(>resces  in  considerable  abundance  tui  the  soil 
near  Lima ;  and  in  Tucuman  in  South  America. 

Uses. 

In  Hungary,  Spain,  Molfetta,  and  the  East  Indies,  con- 
tfideraUe  qanUties  of  natural  nitre  are  collected ;  but  the 

greater 

'  CkATdabCf^linenlpBr,  p^  109L 
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fftaial  proportion  at'  that  used  in  commcTn;,  is  oblained 
by  working  anifidal  nitre  Ix^ds.  Thne  conititft  of  Uie  rc- 
foae  of  animal  and  vegetable  bodies,  undergoing  putrdac- 
tioo,  nuxed  witb  calcareous  and  other  earths.  Itv  princi- 
pal use  is  in  ilic  fabrication  of  gunpowder :  it  is  also  used 
in  neilicine,  and  many  of  the  arts. 


Gkwds  VIII.—NATRON. 

This  Genus  contains  one  «peti«,  viz,  Prismatit  Natroji. 

i.  Prismatic  Natron. 

Fiismatisches  Natron  Salz,  Moht. 

Natiirlicbes  Minenl  Alkali,  Werner. 

This  spedcs  is  divided  into  two  subepedes,  vis.  Conunoa 
NatrcHi  and  Radiated  Natron. 

Firtt  Siibspeaet. 

Common  Natron. 

Gemmes  Natron,  Werner.' 

Nknim,  PUn.  Hist  Nat  xxxL  10.  p.  46. — Alkali  minerale  na- 
tron, WM.  L  ii.  p.  6l. — Alkali  fixe  mineral.  Rami  de  Lule, 
V  i.  p.  146.— Natiirlichee  mineral  alkali,  Wid.  a.  579.— Na- 
tron, Kine.  voL  ii.  p.  6.  Id.  Ettner,  b.  iij.  s.  1 8.— Natiirliclies 
BoineBsl  alkali,  £mm. b. ii.  •.St.— £arbonaUde  Natron, Lorn. 


I 
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1 1  pu  462.«— Sonde  cairboiiaft^^  ^^^^^^  t  ii-  p.  373.  379--^ 

— ^Natrcm,  Beusi,  b.  iii,  8.  4.— ^-Naturliches  Miiieml  Alkali^ 
LwL  b.  i.  s.  176.  Id.  Stick.  2  th.  s.  2.  Id.  Bert.  s.  331.  Id. 
Mohs,  b.  ii.  8.  254. — Gemeines  Natron^  Leonhard,  TabcL 
8.  44. — Soude  carbonatee^  Brong.  t.  i.  p.  149- — Gemeines 
Natron,  Kartten,  TabeL  8.  56. — Soda,  Haus.  s.  120. — Car- 
bonate of  Soda,  Kid,  voL  ii.  p.  4. — Soude  carbonatee,  Haiiy, 
Tabl.  p.  21. — Gemeines  Natron,  Lenz,  b.  ii.  s.  96O. — Nitrum, 
Haut.  Handb.  b.  iiL  8.  831. — Naturliches  Mineral  Alkali, 
Hof.  b.  iii.  8.  212. — ^Natron,  Aikin,  p.  153. 

Extemat  Characters. 

Its  odours  arc  yellowish  and  greyish  white;  also  smoke- 
grey  and  cream-yellow. 

When  fresh,  it  is  compact,  sometimes  granular,  some- 
times radiated  *,  yilreous  and  glistening,  and  more  or  lesd 
translucent :  when  weathered,  it  is  in  loose,  dull,  opaque 
parts. 

Its  primitive  form  is  an  oblique  four-sided  prism,  said  to 
have  angles  of  120®  and  60*. 

It  has  an  urinous  and  saline  taste. 

Specific  gra^'ity  1 .4. 

Chemical  Characters, 

It  effervesces  with  acids.  Is  easily  soluble  in  water,  and 
its  solution  colours  blue  vegetable  tinctures  green.  It  is 
very  fusible  before  the  blowpipe. 

Constituent 


»  The  crystaDiiation  of  Artificial  Soda,— for  that  of  Natural  Soda  has 
not  bocD  met  withy— is  an  oblique  four-sided  prism,  bevelled  on  the  termi- 
fial  planes. 

According  to  Haoj,  Iht  primitive  form  of  soda  is  a  rhomboldal  pyramid^ 
in  which  the  angles  of  the  base  arc  1200  60^,  and  of  tbc  edges  of  the  base 
780  ft%\ 
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Constituent  Parte. 


EgjiKiai,  N.tfon- 

Nalton  of  Hung»ry. 

Cabooutc  of  Sods,  WJ.lb 

C«rb™.tcofSod»,    14.8 

VSnda,          -        38.6 

MuriM.  of  Soda,       81* 

CarboBHo  of  Slag. 

iuliib«tB  of  SoJa,        a! 

Swi*.         •      ma 

r.aia.           -         1.35 

Dry  Muriate  of  Soda,  1  &0 

E«nicU»e  inatlcE.    !.03 

Water.         -            4i(l 

Wocr,            -         31.« 

100.00 

1,«U> 

1(X),0 

JTJapruA.  Ddl. 

U  iii.  fc  W. 

Gng7MM/tf  Sif nation. 

It  occurs  as  nn  efiiorcsc-ente  on  llio  surface  of  soil, — on 
decompodng  rocks  of  particular  kinds,^-on  the  ades  and 
bottoms  of  lakes  that  become  dry  during  the  summer  sea- 
son,— also  oQ  the  walls  and  bottoms  of  caves,— ^uid  dissol- 
ved io  the  watar  of  lakes  and  oprings.  In  Hungary,  ac- 
cording to  Ruckert  and  Pazmoud,  there  are  so  many  natron 
lakes,  that  50,000  quintals  of  soda  could  be  obtained  from 
tbem  annually.  In  some  places  of  the  same  country,  it  ef- 
flOTescvs  cm  tlie  surface  of  the  soil,  heath,  &c.  According 
to  Dr  Rcuss,  it  w  observed  efflorescing  on  meadows  near 
Priciien  and  Sebnitz  in  Bohemia,  and  on  decomposing  gneiss 
in  the  \icinity  oi  Biliii,  where  it  is  renewed  every  spring. 
To  tlie  west  of  the  Delta  of  l^gypt  arc  several  lakes,  some 
of  which  hold  carl>onate  of  sikIu,  or  natron,  in  solution, 
others  muriate  of  soda,  or  common  nlU.  \a  some  of  these 
lakes  bolh  these  salts  ore  contained,  and  arc  deposited  al- 
ternately on  the  sides  of  the  lake,  iu  conset^uencc  of  tlie 
evaporation  of  ttic  water  that  held  ihem  in  solution,  this 
alternate  depo«tion  depending  on  the  dificrent  degrees  of 

the 
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the  solubility  of  these  salts:  the  common  salt  bdng  the  least 
soluble,  IS  first  crystallized ;  and  when  that  has  been  sepa- 
rated, to  such  an  extent  as  to  leave  a  con^derable  excess  of 
carbonate  of  soda  or  natron  in  solution,  then  this  latter  sub- 
stance be^ns  to  crystallize.  Berthollet  is  of  opinion,  that 
the  natron  is  formed  by  the  decomposition  of  the  common 
salt  by  means  of  carbonate  of  lime,  during  which  process 
the  lime  unites  with  the  muriatic  acid  of  the  common  salt, 
fcnrming  with  it  muriate  of  lime,  while  the  carbonic  add 
thus  disengaged  from  the  lime,  umtes  with  the  soda,  and 
thus  forms  the  natron.  In  some  of  the  lakes,  the  eastern 
part  contains  oidy  common  salt,  and  the  western  natron^ 
and  these  two  solutions  never  mix  together.  It  effloresces 
on  the  surface  of  lava  in  Italy;  and  in  Switzerland  and 
France,  on  the  walls  and  roofs  of  caves. 

Geographic  Situation, 

Europe. — It  occurs  in  Bohemia,  at  Bilin,  Carlsbad  and 
Eger;  in  Hungary,  in  the  neighbourhood  of  Debrezin, 
district  of  Bahar,  &c. ;  in  Switzerland,  at  Schwartzberg,  in 
the  canton  of  Berne;  in  the  Phlegrean  Fields,  Monte  Nuovo, 
near  Naples ;  and  Mount  ^Etna  in  Sicily. 

4/Hca.— It  occurs  in  considerable  quantity  in  Egypt  at 
the  town  of  Nitria ;  in  the  valley  of  the  Natron  Lakes, 
Nubia ;  and  the  island  of  TenerifFe. 

^m.-— In  the  vicinity  of  Smyrna,  and  the  ancient  city 
of  Ephesus ;  in  Bengal ;  near  Bombay  ;  near  Tegapatnam, 
on  the  western  coast  of  India ;  Sina,  in  the  neighbourhood 
of  Pekin ;  in  Thibetian  Tartary ;  Persia ;  Natolia ;  district 
of  Ochotsk,  in  the  government  of  Irkutsk ;  in  the  ndgh- 
bourhood  of  Nertschinsk  in  Siberia ;  and  in  the  Crimea. 

jimerica. — ^Dissolved  in  the  lakes  of  Mexico. 

Ss$ond 
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ISuUp.  t.  ttaJiB-ttd  Kutta, 


Second  Sttbspeciu. 

Radiated  Matron. 

StxahhchL-a  Natron,  £Iaprt>lh. 

flbaUiges  Natron,  Rfva,  h.  ii.  3.  s.  3.  9.  Id.  Leonhard,  TaM 
1.  M.  /li  Kantm,  Tabl.  s.  56.— Trona,  HaiU.  s.  ISO.— Soudc 
carbonatfe  aciculaire,  Hauy,  Tabl.  p.  21. — StrahJichei  Na- 
tron, Lew;,  b,  ii.  1.  plit. 

ExUrttal  Clutreuten. 

Its  colours  are  greyiali  and  yellowtBh  white. 

It  (K-curs  in  cnisis,  in  riuVmted  distinct  concretions,  and 
crystallized  in  capiUaiy  or  acicular  crystals,  vtudi  are  ag- 
gr^ated  od  one  another. 

The  lustre  is  glistening  and  vitreoua. 

It  is  translucent 

It  haa  a  urinous  and  saline  taste. 

Chemical  Character*. 
Same  as  those  of  Common  Natron. 

Consiitttent  Parts. 

Water  of  Crystallization,  -          22.50 

Carboiuc  Acid,         -        -  -      38.00 

Pure  Soda,        -        -  -            37.00 

SuliAate  of  Soda,         -  -            2.50 

100.00 

Kloftroth,  Beit.  b.  iii.  s.  87. 


Geognostk 
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Geognostic  and  Geographic  StiuaHons. 

Mr  Bagge,  Swedish  Consul  at  Tripoli,  ^ves  the  fol- 
lowing information  respecting  this  interesting  subspedes  of 
natron.  *^  The  native  country  of  this  natron,  which  is 
there  called  Trona^  is  the  province  Sukena,  two  days  jour- 
ney from  Fezzan.  It  is  found  at  the  bottom  of  a  rocky 
n^ountain,  forming  crusts,  usually  the  thickness  of  a  knife, 
ai^  sometimes,  although  rarely,  of  an  inch^  on  t^e  surface  of 
the  earth-  It  is  always  crj'stallin^ :  in  the  fracture  it  con- 
msts  of  cohering,  longish,  parallel,  frequently  radiated  crys- 
tals, having  the  aspect  of  unburnt  gypsum.  Besides  the 
great  quantity  of  trona  which  is  carried  to  the  country  of 
the  Negroes  and  to  l^gypt,  fifty  tons  are  annually  carried 
to  Tripoli.  It  is  not  adulterated  with  salt.  The  salt-mines 
are  situated  on  the  sea-shore ;  but  the  trona  occurs  twenty- 
eight  days  journey  up  the  country  ♦.""  According  to  tlje 
accounts  of  Mr  Barrow,  it  would  appear  also  to  occur  in 
the  district  of  Tarka,  in  Boshieman'^s  Land,  in  Sputhem 
Africa. 

Uses  of  Natron, 

It  is  principally  employed  in  the  manufacture  of  glass, 
and  soap,  in  dyeing,  and  for  the  washing  of  linen.  It 
is  sometimes  purified  before  it  is  used,  but  more  fre- 
quently (particularly  that  from  Egypt)  it  is  used  in  its 
natural  state.  In  Hungar}',  particularly  at  Debrezin,  it 
is  used  in  great  quantity  in  the  manufacture  of  soi^ :  it 
has  also  been  employed  in  considerable  quantity  in  Soot- 
land  and  England  for  the  same  purpose.    In  Siberia,  a  fine 

wliite  glass  is  manufactured  with  it.     In  the  Levant,  the 

natron 

*  Bajge,  in  the  AbbtndL  d.  Schwed.  Actd.  v.  j.  1773,  b.  zzxt.  i.  13k 
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tlWrun  of  Suckenn  is  mixed  with  tobacco,  in  order  tn  give 
tl  a  iJisrpcT  taste.  The  ancii-nt  Egvjitians  are  sitid  tu  have 
tMKvratetl  dead  Itodics  in  it  tor  Keveral  months  pirvious  to 
^PR^nnng:  ihcni  as  miiiDniic^.  It  is  sonietimes  nlso  purified 
fcr  (he  itlkali  it  contains,  and  is  then  used  as  a  flux. 

Obaeruations. 

1.  Klaprath  restored  to  this  species  the  old  nninc  JVtt- 
hon,  a  word  stad  to  l>e  derived  from  Nitria  in  Upper 
£g)-p(,  where,  as  already  mentioned,  it  occurs  in  consider. 
■Ue  quantity. 

2,  The  terms  Natritm  and  Ntlnim,  wliich  arc  used  in- 
Asmminately  by  ancient  n-rlters,  arc  generally  applied  to 
tlus  mineral,  sometimes  to  saltpetre  or  nitre,  and  sometimt« 
to  sal-ammoniac. 


Gends  IX.— borax. 

This  Genus  contains  one  spcdes,  viz.  Piisteatic  BorsK. 
*  Saflsoliiie. 

1.  Prismatic  Borax. 

Borax  Tincal,  Wall  t  ii.  p.  82.— Tinkal,  Ltonhard,  TabeL 
■.  4*.  Id.  Kartten,  Tabel.  s.  56.— Soude  boratee,  Haiis,  TabL 
p.  so.— Borax,  Lens.  b.  ii.  a.  1QS4.— Tinkal,  Haut.  Handb. 
b.  iiLB.84a 

External  Characters, 
Its  colours  are  greyish,  yellowish,  and  greenish-white : 
abo  greenisb..grey,  and  mOuntahi-grceiL 

It 


46  C£N.  9*  BOEAX.  [CL.  S.  SALXXZ  MIK. 

Its  primitiTe  fonn  is  an  oblique  four-sided  prism.     The 
fbllowing  are  some  of  the  secondary  crystallizations : 

1.  Irregular  six-sided  prism,  with  alternate  broad  and 
narrow  lateral  planes,  and  oblique  terminal  planes. 
9.  Irregular  six-sided  pnsm,  with  two  opposite  broader 
lateral  planes :  sometimes  bevelled  on  the  extremi- 
ties, the  bevelling  planes  set  on  the  smaller  lateral 
planes.  The  lateral  edges  are  91^  50'  and  184* 
6'. 
8.  Irregular  eight^sidcd  prism,  with  lateral  edges  of 

184<»  5'  and  135^  55'. 
4.  Flat  four-sided  prism,  witli  rhomboidal  base. 
The  surface  of  the  crystals  is  sometimes  smooth,  some- 
times rough,  and  covered  with  a  white,  grey,  or  brown 
arust 

The  crystals  occur  loose,  and  of  various  sizes. 

Internally  it  is  shining  ahd  resinous. 

The  fracture  is  partly  foliated,  partly  flat  conchoidal. 

The  fragments  arc  blunt-edged. 

It  is  semitransparent. 

It  refracts  double  in  a  high  degree. 

It  is  soft  and  very  soft ;  brittle  and  easily  frangible. 

Specific  gravity,  1.569>  Karstcn. — 1.705,  Klaproth, 

Its  taste  is  alkaline  and  sweet. 

Chemical  Characters, 

It  intumesces  before  the  blowpipe,  and  melts  into  a 
transparent  glass. 

Constituent  Parts, 

Boracic  Acid,  -        -         37.00 

Soda,         -        .        -         .     14.50 
Water,         -         -        -  47.00 


98.50 
Klaproihj  Beit  b.  iv.  a.  866. 

Cteognosiic 
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Gti^tMltk  and  Geographic  Situations. 

It  occurs  <Iis9olved  in  the  nalcr  of  maay  Kprings  in  Pff- 

ii :  also  in  Uic  soil  of  (lUrerent  parts  of  Versm ;  imd  in 

LTIubei,  tt  is  found  in  the  soil,  or  in  iht-  water  of  lakes. 

It  is  taid  also  to  occur  iu  China,  and  In  the  ncighbour- 

liaod  of  KMTapa  in  Potoiu. 

Uses. 

It  is  tisrd  w  n  ftiix  Air  metals,  and  as  an  iiigretiKiit  iii 
artificial  geniii ;  but  its  ^eat  iinc  is  to  facilitate  the  soldcr- 
ii^  of  the  more  precioiiH  metak.  It  i?  employed  ta  a  flux 
1^  tnioemlogists  in  examining  tlii?  properties  of  minerals 
before  the  blowpipe ;  and  is  M>inetimes  usetl  ia  luetlicine  as 
a  refrigerant.  ' 

Observations. 

1.  The  name  Borax  occurs  in  Geber,  who  wrote  in  the 
ninth  century  ;  and  is  derived  from  the  word  Baurach,  in 
use  among  the  Arabians.  It  has  been  confounded  with 
the  Chrj  socolla  of  Pliny,  in  consequence  of  the  use  that 
jeweilen  make  of  it  in  soldering  gold.  It  is  brought  frotn 
India  in  an  impure  state,  under  the  name  tinkal,  enveloped 
b  a  kind  of  fatly  matter,  which  is  soap  with  soda  for  it< 
ba^.  When  piirlBed  in  Europe,  it  takes  the  name  of  bo- 
rax. Tliis  purification  is  performed  by  the  Dutch ;  but 
the  process  which  ihey  follow  is  uidcnown. 

2.  Karsten  describes,  under  the  name  SasmUn,  a  mine- 
ral principally  composed  of  boracic  acid.  The  foUowing 
account  contains  the  j»incipal  infonnation  we  possess  in  re- 
gard to  it: 
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*  Sassolme,  dr  Native  Bedradfc  Add. 

NatUiteches  S^i^vsalz,  Estner,  b.  ill.  s.  Bi. — Sassolin^  Eeuss, 
b.  ii.  3.  B.  12.  Id.  Leotihard,  TabeL  8.  44.  /J.  ISHr^en, 
TiA)el.  6.  56.— Adde  baraciqcoe^  ffotr^,  IWL  p.  5& 

Its  colours  are  greyiiji  and  yellowish  white,  and  cream- 
yellow. 

It  occurs  in  grains,  crusts,  very  small  corroded  pieces, 
which  appear  to  be  composed  of  crystalline  grains,  and  aci- 
cular  Crystals. 

Externally  it  b  Uneven. 

It  is  dull  or  glimmering,  and  the  lustre  b  reanous. 

The  fracture  passes  from  uneven  into  smidl  foliated. 

The  fragments  are  blunt-edged. 

It  is  feebly  translucent 

It  becomes  resinous  in  the  streak. 

It  b  soft,  and  friable. 

Chemical  Characters. 

It  melts  easily  befbre  the  blowpipe  into  a  transparent 
globule. 

Continent  Paris. 

BdracicAdd,  -        -        86.0 

Ferruginous  Sulphate  of  Man- 
ganese,        ...        11.0 
Sulphate  of  Lime,        -        -      S.O 

100.00 
Kloproihy  Beit.  b.  iii.  s.  09. 

Geognostic  and  Geographic  Situations. 

It  b  found  on  tlic  edges  of  hoUsprings  near  Sasso,  in  thr 
territory  of  Florence. 

CLASS  IIL 


CLASS  in. 
METALLIC  MINERALS. 


OmerT.    native  metals. 

Cesvs  I.    PLATINA. 

This  Genus  contains  three  species,  viz.  1.  Native  Plati- 
ng S.  Palladiuin,  3.  Iridium. 

1.  Native  Platina. 
Gedi^en  PUtin,  Werner. 

Iblm>  Biniu  kRnim,  TPiilL  t  ii.  p.  365.— PUtine,  Am^  4e 
liale,  t.  iii.  p.  487-  ItL  De  Boni,  t.  ii.  p.  479-— PUtin,  Wer* 
Mr,  PabMt  b.  i.  &  SI.  Id.  Wid.  b.  661.  U.  Ktrw.  vol.  iL 
p.  109.  Id.  Emm.  b.  ii.  8.  106.  Id.  Lam.  t  i.  p.  96— 1« 
Platine  natif.  Brock.  L  ii.  p.  86. — Plattn  natif  ferriftre,  Haiiif, 
t  iii.  p.  366.— Platin,  Bevu,  b.  iii.  i.  334.  Id.  Lvd.  b.  J. 
1.  SIO.  Id.  Suck.  2tcf  til,  s.  97.  Id.  Mo/u,  h.  iii.  8.  S.  Id. 
Bab.  8.  98— Platin  natif,  Brang.  t.  ii.  p.  275.— Hatin  hatif 
ftrrifere,  Brard,  p.  234.  Id.  Lucas,  p.  101.— Oediegen  Pb- 
tfn,  t^etmhard,  Tabel.  e.  SI.  Id.  Kartien,  Tabd.  t.  A). — ^Pk- 
tina,  Kid,  vol.  ii.  p.  73.— PIfttin  natif  ferrifere,  Hautf,  Tabl. 
p.  72.— Platin,  Haut.  Handb.  b.  1.  8.  97.  Id.  Hoff.  b.  iii. 
>.  7.— Native  PlatJna,  AUtin,  p.  74. 

Vol.  III.  D  External 
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External  Characters. 

Its  Qolour  is  very  light  steel-grey,  which  approtdies  ta 
nlver-white. 

It  occurs  in  flat,  small,  and  very  small  grains,  having 
pretty  smooth  surfaces;  seldom  in  small  angular  or  round- 
ish grains,  with  impressions  of  other  minerals. 

Externally  it  is  shining,  glistening,  or  glimmering,  and 
the  lustre  is  metallic. 

The  fracture,  on  account  of  the  smallness  of  the  parti- 
cles, cannot  be  determined.     It  is  probably  hackly. 

The  streak  is  more  shining  than  the  true  lustre. 

It  is  intermediate  between  semi^hard  and  soft:  it  is  near- 
ly as  hard  as  iron. 

It  is  malleable  *. 

Spedfic  gravity,  16.601.— 18.947,  TroOw.— 17.7,  WoL 
laiton. — ^Purified,  ^.0,  Thomson. 

Chemical  Characters. 

It  is  soluble  in  the  nitro-muriatic  acid.  It  is  infiiaU^ 
without  addition,  excepting  in  the  focus  oi  a  buming-glas% 
or  when  exposed  to  the  action  of  flame  urged  by  oxygen- 
gas.  It  is  the  least  fusible  of  the  metals.  It  does  not  amal- 
gamate with  mercury. 

Constituent  Parts. 

The  variety  in  grains,  with  a  granulated  surface,  consists 
of  Platina,  with  a  very  minute  portion  of  Gold,  and  of  Pal- 
ladium :  the  variety  in  flat  and  angular  grains,  consists  of 

Platina, 


*  It  is  to  dnctile,  that  Dr  Wollaston  hai  succeeded  in  drmwiog  it  into  • 
^^11779  p«rtofaa  inch  io  diameter. 
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Pluinn,  alloyed  with  small  proportions  ol'  Iron,  Copper, 
L«ad,  Palladium,  Iridium,  Rliodiiun,  and  Osmium. 

Gccffitoatk  and  Geographic  Sit«niiion». 

Europe. — riatina  )iaa  not  hitherto  bfen  discovered,  ei- 
ther pure,  or  forniing  a  prmcipil  constituent  part  of  any 
ore  in  Europe.  The  only  ore  in  which  il  'xcurs,  is  the 
giT-y  silver-ore  of  Guadalcanal  in  S{muii. 

America. — It  has  never  yet  been  discovered  to  thenorth 
of  the  Isthmus  of  Panama,  on  the  ctmtinent  of  North  Ame- 
rira.  Piaiina  in  grains  is  only  found  in  (wo  places  in  the 
Spanish  South  American  dominions ;  in  Clioco,  one  of  the 
pro%'inces  of  the  kingdom  of  New  Granada ;  and  near  the 
shores  of  the  South  Sea,  in  the  province  of  Barbacoas,  be- 
tween the  S"  aod  6°  of  north  latitude.  It  is  peculiar  to  an 
alluvia]  tract  of  600  square  leagues,  where  it  b  associated 
with  grans  of  native  gold,  zircon,  spinel,  quartz,  and  mag- 
oetic  iroDstone.  It  b  not  true  that  thb  metal  occurs  near 
Cartha^ena,  or  Santa  Fe,  or  in  the  btands  of  Porto  Rico 
■od  Barbadoes,  or  in  Peru,  although  these  difTercnt  locali- 
ties tare  mentioned  by  authors  *.  The  platina  in  gramdated 
gnoni  b  (bund  in  alluvial  soil,  along  with  grains  of  gold,  tn 
gold-workings  in  Brazil  f . 

Uses. 

Its  property  of  remaining  unaltered  in  the  air,  or  when 

exposed  to  high  heats,  of  re^sting  the  action  of  many  salts^ 

■nd  of  retteiving  a  line  pdish,  have  rendered  thu  metal 

uwTul  for  various  chemical  and  physical  instruments,  as  py- 

D  2  romcters, 

*  Humboldt's  Ktw  Sp«in,  voL  HL  p.  15a  Btick'i  Tninilatlon. 
t  WoUMton,  PhiL  Tnni.  for  1809. 
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rometersy  crucibles,  pendulums,  reflecting  telescopic  mir- 
rors, and  for  wheels  in  the  construction  of  watches.  Be- 
fleeting  mirrors  made  of  glass,  although  they  preserve  their 
lustre  and  polish  well,  arc  inconvenient,  because  they  form 
a  double  image :  mirrors  made  with  metallic  aUoys,  which  • 
were  substituted  in  their  place,  give  but  a  angle  image,  but 
tarnish  on  exposure  to  the  mr :  mirrors  of  platina  possess 
the  advantage  of  not  tarnishing,  and  they  give  but  oi)e 
image,  and,  owing  to  their  great  density,  augment  the  re- 
flecting power.  Of  all  metals  it  expands  the  least  by  heat, 
and  follows  the  most  regular  course  in  its  expanaon :  hence 
it  is  admirably  fitted  for  measures.  The  geometers  De- 
lambre  and  Mechmn,  in  measuring  the  arc  of  the  meridian 
contained  between  Dunkirk  and  Barcelona,  used,  in  their 
operations,  rods  made  of  this  metal.  Klaproth  has  shewn, 
that  it  may  be  used  with  great  advantage  in  panting  and 
ornamenting  porcelain ;  and  although  when  burnt  in  and 
bumislied,  it  has  nearly  the  same  colour  as  silver,  yet  it  is 
not,  like  it,  liable  to  be  tarnished  by  sulphureous  effluvia, 
or  to  be  afiected  by  alterations  of  the  atmosj^ere.  The 
platina  used  for  these  purposes  is  repeatedly  melted  with 
arsenic ;  mthout  its  aid,  we  could  only  have  obtained  it  in 
very  small  masses,  owing  to  the  intense  heat  required  for 
its  fusion,  and  the  small  quantity  fused. 

Observatkmi. 

1.  This  mineral  is  named  Platina^  on  account  of  its  al- 
very  aspect,  the  word  being  derived  from  the  Spanish  plaia, 
silver. 

^,  It  is  distinguished  from  Silver^  by  its  colour,  external 
shape,  greater  hardness,  and  specific  gravity. 

8.  It 
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S.  It  is  chaniuHy  dritinguishcd  {nim  Sitzvr, 
ftmbilitv  without  addhian,  and  tt^  insolubilitj 
add. 

4.  In  tile  cabincl  of  ttte  Academy  of  Bergaria  i" 
there  is  Mud  tu  be  a  masa  of  ])Ia6na,  the  i>i>e  of 

fgg».    Humboldt  latclyp -"*  '»"■  =■-•—'''' 

a  masi  still  larger,  and  weigns  t,        m 

has  a  spca&t  graTilyof  ,  i  i'roftftsor 

Tn«nea. 


S.  Falladium. 

PsUadiuin,  Wt^laaton. 

Hdlowiducal  Tnauacdoni  for  1809,  p-  t9S-;  >nd  /fnw.  Hattcft. 
kit.  99- 

Extemal  Characters. 
Its  colour  is  pale  steel-grey,  pas^ng  into  alv^-white. 
It  occurs  in  Binall  grains. 
The  liMre  is  metdjic 
The  fracture  is  diverging  fibrous. 
It  is  opaque. 
Specific  gravity,  11.8,  lS.l48f ,  WoBasion. 

Chemical  Charactert. 

It  is  infusble ;  but  on  the  addition  c^  su]{^nr^  it  melts 

vitb  ease ;  by  continuance  of  the  he^  the  sulfdnir  is  dba- 

pated, 

■  Mi  AlmDMO,  ■  M«ikui  graUenun,  infMUi  mc,  that  tbtre  Ii  no  ipe- 
dmni  dfpbiiu  irf  the  du  tncDlioned  in  the  t«it,  In  tlw  Aatdem^  of  Bcr- 
pri.. 

■f-  Tb«  fccond  ^icdflc  gnrltj  wu  commnnlnted  to  hm  by  Mr  Lomjr. 
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pated,  8Qd  a  globule  of  malleaUe  palladium  remaiiiB.     It 
.  IbfiDS  a  deqp  red  sdution  with  nitric  acid. 

Constituent  Parts. 

It  consists  of  Palladium,  alloyed  with  a  minute  portion 
of  Platina,  and  of  Iridium. 

OeognosAc  and  Geographic  Situations. 

It  is  found  in  grains,  along  with  grains  of  nadve  platini^ 
in  the  alluvial  gold  districts  in  Brazil. 

Observations. 

This  mineral  was  first  discovered,  described,  and  analy* 
Sid  by  Dr  WoUaston^ 


3.  Iridium. 

Iridium,  WoUkLsUm. 

Philosophical  Transactions  for  1805;  and  Haus.  Handb.  b.'L 
8.96. 

External  Characters. 

Its  colour  is  very  pale  steel-grey. 

It  occurs  in  very  small  irregular  flat  grains. 

The  lustre  is  shining  and  metallic. 

The  fracture  is  foliated. 

It  is  brittle. 

It  is  harder  than  platina. 

Specific  gravity,  19.5. 

Chemical 
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Chaakal  Charactera. 
By  funoQ  with  nitre,  it  acquires  a  dull  bli         :        u 
but  recovers  ils  ori^nal  colour  and  lustre  by  h         ;i 
i^wryonl. 

Cons'-' — '  *••"'■ 
Indium  is  idwnys  alloj  a  portion  ui  «l 

Gcognos^  and 
It  occurs  in  alluvial  « 
ptatjna. 

Obtervationa. 
It  was  first  examined,  and  introduced  to  the  notice  of  na- 
I,  by  Dr  Wdlaston. 


Genus  II.     GOLD. 


This  Genus  contains  only  one  spedes,  viz.  Heuhednl 
Gold. 

1.  Hexahedral  Gold. 

Heiaedrisches  Gedi^^  Gold,  Mohi. 

Gediegen  Gold,  Werner. 

This  species  is  divided  into  four  subspecies,  viz.  Gold- 
yellow  Native  Gold.  Brass-yellow  Native  Gold,  Greyisb- 
yellow  Native  Grold,  and  Ar^ntiferous  Native  Gold. 

FvrH 
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First  Suhspecki. 

Gold-yellow  Native  Gold. 
GekUgdbei  Qtdiegm  G«ld,  Werner. 

Id.  Wnm.  Mbst  1».  i .  s.  5.  Id.  Emnu  h.  ii.  i.  If  1.  U.  Estiter, 
b.  iiL  s.  215. — ^L'Or  natif,  jaune  d'Or,  Brock,  t  ii.  p.  89. — 
Gold-gelbes  gediegen  GM,  Reuss,  b.  m.  &  d46.  Id.  Moks, 
k  iiL  a.  11.  Id.  Leonkard,  TaJtmL  s.  SI.  id  JTar^feii*  TabeL 
6.  60.     Id.  Haus.  Handb.  b.  i.  s.  101.    Id.  Hoff.  b.  iiL  s.  11* 

Extemtd  Characters. 

Its  ooknir  19  perfect  gold-yellow,  which  rarics  in  intena* 
ty ;  in  some  varieties  it  inclines  to  brass-yellow. 

It  seldom  occurs  massive,  often  disseminated,  in  mem- 
branes, in  roundish  and  flatUsh  pieces,  in  grains  which  are 
large,  coarse,  small  and  fine,  in  leaves,  and  crystallized,  in 
tjio  following  figures : 

1.  Octahedron. 

a.  Perfect. 

b.  Truncated  on  the  angles. 

By  the  increase  ot*  these  truneo^ing  plaBCS,  tkerc 
arises  a 

2.  Cubo-octaliedral  form,  and  then  tlie 
8.  Cube, 

a.  Truncated  on  all  tlie  angles. 

b.  Truncated  on  the  unconformable  and  alternate 

angles, 

c.  Perfect. 

d.  All  the  angles  very  flktly  acuminated^  with  four 

planes,  whidi  arc  set  on  the  lateral  planes. 

Wheu 
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Wlifii  these  acuminating  planes  beonie  eo 
large  that  they  meet,  there  Js  formed  a 

4.  A  Tory  acute  doiiMc  eigiit-siclcd  pjTaniid,  acumina- 

ted on  each  cxirtmity  with  four  planus.     It  is  the 
Leucite  eryftlal. 

By  the  increase  of  the  truncations  on  the  ft- 
gurc  8.  b.,  there  Ls  formed  u 

5.  Tutrahedron. 

6.  Rhombuidal  docleciihedrcxn. 

The  crystals  arc  generally  small  and  very  small,  very 
rarely  midtUe  iuzed,   su])emnpoH:d,  and  aelduui  in  small 

Externally  it  is  ehining  and  splendent,  and  the  lanrt 
iffpfnlBft. 

InteruaUy  it  b  shining  and  glistening. 

The  fracture  b  fine  hacUy. 

The  fragments  are  indeterminate  angular,  and  veiy  bluaU 
•dged. 

The  streak  ia  shining. 

IlbKlft, 

It  is  oncDnsBonly  difRcultly  frangible. 
It  is  completely  malleable,  and  flexiUe. 
Spedfic  gravity,  from  17.000  to  19.000, 18.000  to  l&OOl^ 
ifa^vr.— 12.000,  Mohs. 

Chemical  CHaracUn. 
It  i>  fiMible  kilo  B  globule,  whic^  is  not  altered  by  cocti. 
Buaoceof  the  heat 

Constituent  Paris. 
It  contains  only  a  very  minute  portion  of  Silver  and 

Geognostic 


I 
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Geognostic  Situation. 

It  occurs  disseminated,  in  veins,  and  mineral  bed^,  in 
ipranite,  gneiss,  micarslate,  clay-slate,  claj-porphyiy,  and 
sandstone ;  also  in  grains  and  masses  in  alluvial  depomtea, 
in  the  beds  of  rivers,  or  in  the  alluvial  scul  in  the  flat  ooun> 
try  through  which  rivers  occaaonally  flow.  It  is  generally 
associated  with  quartz  and  iron-pyrites,  and  frequently  al- 
so with  yellow  blende,  brown  iron-ochre,  calcareous-spar, 
and  heavy-spar.  Its  other  accompanying  minerals  are  feU 
spar,  homstonc,  red  silver,  brittle  silver-glance,  copper-py- 
rites, copper-green,  variegated  copper-ore,  malachite,  brown 
iron-ore,  galena  or  lead-glance,  red  lead-spar,  blende,  grey 
antimony,  white  cobalt,  copper-nickel,  arsenical-pyrite^ 
and  orpiment. 

Geographic  Situation, 

Europe. — It  is  found  in  alluvial  soil  in  the  mining  field 
of  Leadhills.  In  the  time  of  Queen  Elizabeth,  extensive 
washings  were  carried  on  in  that  district,  for  the  purpose  of 
collecting  this  precious  metal ;  and  it  is  reported  that  three 
hundred  men  were  employed  in  searching  for  it,  and  that 
in  the  course  of  a  few  sunmiers  a  quantity  was  collected 
equal  in  value  to  i?  100,000  Sterling.  It  also  occurs  in 
Glen  Turret  in  Perthshire  ♦  ;  in  stream-works  in  Cornwall; 
and  in  a  ferruginous  sand  near  Arklow,  in  the  county  of 
Wicklow,  where  a  mass  weighing  twenty^wo  ounces,  ithe 
largest  piece  hitherto  met  with  in  Europe,  was  found  "I*.   It 

occurs 

*  I  am  informed  that  gold  has  been  found  at  Cumberfaeiid  in  Lrfmarkahira. 

-f-  The  sand  of  any  river  is  worth  vrashing  for  the  gold  it  oontains,  pco- 
\idcd  it  will  yield  twenty-four  grains  in  a  hundred  weight ;  bat  the  iwid  of 

the 
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mut*  in  gnmte  at  Gasten  in  Salzburg ;  at  Gardelte  in 
Pnmce ;  in  gnats  in  Upper  Hungary ;  in  mica-slato  in 
Salzburg  and  the  Tyrol ;  in  clay-porphyry  in  Transyka- 
tiia;  in  hornblende  rock  along  with  auriferous  iron-pyrites, 
in  T«n»  of  quartz,  at  F.dejfors  in  Sweden.  Rich  mines  of 
gold  were  formerly  worked  in  Spain,  and  the  most  import- 
ant of  these  were  situated  in  Gallicia,  wher«  the  gold  occur* 
fwJ  in  ivgular  vCTns.  These  tniuea,  ac<xirding  to  DiodonM 
Siculuii,  were  worked  by  the  Fhtcnieians,  and  al^rwards 
by  the  Romans,  who  derived  great  wealth  from  them.  The 
island  of  Tha^^a  in  the  Mediterranean  was  ce!cbrate<l  for 
its  mines  of  gold ;  and  Thrace  and  Macedonia  aiforded 
much  gold  to  the  ancients.  The  sands  of  the  Danube; 
Rhine,  Rhone,  Tsgus,  and  many  other  European  riven^ 
afford  gold,  and  have  been  at  diiferent  [>criods  washed  far 
dus  metal. 

Jria. — There  are  few  consadefable  mines  of  gold  at  pro- 
'-amt  worked  in  this  quarter  of  the  globe.  In  Sberia,  n»- 
tive  giM  occurs  at  Schlangenberg,  ifa  vans  that  traTerae 
faomUende  rock :  auriferous  pyrites  is  met  with  in  quarts 
at  Beresof,  in  the  same  country.  In  the  southern  parts  of 
Asa,  the  sands  of  many  rivers  afford  gold.  The  PacttJua, 
«  small  river  in  Lydia,  formerly  afibrded  ao  much  gdii, 
that  it  is  alleged  to  have  been  one  of  the  chief  sources  of 
the  riches  of  Ckebub.  The  numerous  islands  in  the  In- 
dtan  ocean,  as  Java,  Japan,  Formosa,  Borneo,  and  the  Phi- 
fippines,  aflbrd  considerable  quantities  of  gold. 

In  the  island  of  Sumatra,  15,400  ounces  of  gold  ore 
cdletfted  annually.    It  is  obtained,  ^ther  &om  veins,  where 

it 

(W  AMcui  riTcn  often  field  ciitj-ihrM  gnim  in  not  more  than  fiTs  poumte 
wtlilit ;  which  i*  In  the  pf«ponioB  tt  illy  Ume*  ai  midk-f-JTirf.  vaL  iL 
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it  ia  anodated  with  quartz,  or  from  alluvial  soil,  where  it 
occurft  in  the  form  of  dust,  or  ki  masses  that  8ometiJBe» 
>mgh  upwards  of  nine  ounces  *. 

There  are  confioderaUe  mines  of  gold  in  Codiinchina, 
of  whidi  the  most  important  are  those  in  the  jMrovinceB 
of  Cham  and  Naulang,  where  the  gold  oecufs  in  dust  or 
grains^  and  in  pieces  that  sodietimes  weigh  fully  two 
ounees.  Gold*miues  are  idso  wdrked  in  the  kingdom  of 
Siam. 

J/rica.  This  continent  aflbrds  a  onnsiderable  quantity 
of  goldy  which  is  always  obtained  in  the  form  of  dust  or 
idled  masses^  which  is  found  in  the  sand  of  rivers,  or  the 
aUuviid  woU  of  valleys  or  plains.  The  northern  parts  of 
Africa  afford  but  little  gcJd,  but  in  the  middle  and  south- 
cm  r^ons,  there  arc  several  tracts  remarkable  for  the 
quantity  of  gold  they  afford.  The  first  is  Earddhn,  situa- 
ted  between  Darfur  and  Abyssinia.  The  gold  collected 
there,  is  brought  to  market  by  the  Negroes  in  qiulls  of  the 
ostrich  and  vulture.  Tliis  territory,  it  would  appear,  waa 
known  to  tlie  ancients,  who  regarded  iGthiojaa  as  a  coun- 
try rich  in  gold. 

The  second  principal  tract  lies  to  the  south  of  the  great 
Desart  of  Zara,  and  in  the  western  part  of  AfHca.  The 
gold  is  collected  in  that  extensive  flat  which  stretches  from 
the  foot  of  those  mountains  in  which  are  situated  the  sour- 
ces of  the  rivers  Gamlna,  Senegal,  and  Niger.  Gold  is  aL- 
M)  found  in  the  sands  of  all  these  rivers.  Bambouck,  wliidl 
is  situated  to  the  north-west  of  tliese  mountains,  furnishes 
the  greatest  part  of  tlie  gold  which  is  sold  on  the  western 
coast  of  Africa,  as  well  as  that  whicli  is  brought  to  Mo- 
rocco^ 

*  MandenV  Sumatra,  p.  165,-172.  Sd  editfioo. 
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moeo,   F«z,   Algiins,    and   to    Cniru  and   Aloxaodria   la 
Egfpt 

The  third  prmdpal  tract  where  f^\i\  is  abumUnt,  tie* 
va  the  ttH|th.east  coast,  bt-twcen  15"*  and  22"  of  aoulh  la- 
titude^ and  nearly  opposite  Madagascar.  The  guld  of  tliafe 
(uunlry,  it  is  KtuJ,  is  found  not  only  ia  tlie  state  of  dost, 
Init  id*o  in  veioK;  and  it  ii:  supposed,  that  Ophir,  from 
which  SolomtHi  obtained  gold,  was  a  country  on  the  ftaine 
watA.  Nearer  to  the  e<iiiatnr,  the  Guld  C'oa»t  supplied  th« 
Portugueze,  and  aAcrwards  the  Dutch,  with  great  qusntt- 
Ues  of  gold  dust  •. 

Ameriea. — la  modem  times,  this  continent  is  oonsidcrod 
dw  richest  country  of  the  world  in  golii.  There  the  gold 
\»  chiefly  collected  in  alluvial  soil,  and  in  the  beds  of  riv«rs, 
iind  wmielimcs  also  fmni  vt'ins.  In  Slexico,  the  ^>ld  ia 
fbr  the  most  part  extracted  from  tdluvial  soil  by  means  of 
washing ;  and  the  particles  vary  in  nze,  from  that  of  dust 
to  the  wdgfat  <^  from  five  to  six  pounds.  Another  part  of 
Ibe  Mexicsn  gold  is  extracted  from  veins  which  traverse 
primitive  mountains.  The  veins  of  native  gold  are  moat 
frequent  in  the  province  of  Oaxaca,  either  in  gnasa  or  mica- 
■bte.  This  last  rock  is  particularly  rich  in  gold,  io  the 
celebrated  mines  of  Rio  San  Antooio.  These  v«ns  art 
■bout  a  foot  and  half  wide,  and  contun  beades  the  gold 
GommtMi  quartz.  The  some  metal  occurs,  either  pure,  or 
mixed  with  silver-ore,  in  the  greatest  number  of  veins  that 
have  been  wrought  in  Mexico ;  and  there  is  scarcely  a 
nn^e  silver-mine  which  does  not  also  contain  gold. 

On  the  coast  of  California,  there  is  a  plain  of  fourteea 
leagues  in  extent,  co^'e^ecl  with  an  alluvial  deposite,  in 
which  lumps  of  gold  are  dtsjtersed. 

In 

■  Braopiian*!  Miticnlo(k,  t.  IL  p.  271,  9T2,  tl3. 
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In  the  kitogdom  of  New  Granada  in  South  America^ 
gold  is  found  in  considerable  quantity.  It  is  obtained  by 
the  washing  of  the  alluvial  depositee  in  wluch  it  is  oontun- 
ed.  Grold  veins  have  been  found  in  the  mountains  of 
Guamooo  and  Antioquia,  but  their  working  is  almost  en- 
tirely neglected.  The  greatest  riches  in  gold  obtained  by 
washing,  are  deposited  to  the  west  of  the  central  Cordillera, 
in  the  provinces  of  Antioquia  and  Choco,  in  the  valley  c^ 
the  Rio  Cauca,  and  on  the  coast  of  the  South  Sea,  in  the 
Pariido  de  Barbacoas.  The  alluvial  grounds  which  con- 
tain the  greatest  quantity  of  gold  in  dust  and  grains,  dis« 
seminated  among  fragments  of  greenstone  and  porphyry- 
slate,  extend  from  the  western  Cordilleras  almost  to  the 
shores  of  the  South  Sea. 

The  province  of  Antioquia,  into  wliich  we  can  only  en- 
ter on  foot,  or  on  the  shoulders  of  men,  contains  veins  of 
gold  in  mica-slate,  also  wash-gold,  or  gold-dust,  as  it  is 
sometimes  called,  in  alluvial  dci)osites. 

The  largest  piece  of  gold  ever  found  in  Choco,  weighed 
525  lb.  It  is  s^d  that  a  piece  of  gold  was  found  in  Peru^ 
near  La  Paz,  in  the  year  1 730,  of  the  weight  of  45  lb. 

Humboldt,  to  whom  we  are  indebted  for  the  preceding 
particulars  in  regard  to  the  gold  of  Spanish  America,  in- 
forms us,  tliat  the  total  annual  produce  of  the  gold-mines 
of  the  Spanish  American  colonies,  amounts  to*  25,026  lb. 
Troy. 

A  very  considerable  proportion  of  the  gold  of  commerce 
comes  from  the  Portugue/e  possessions  in  the  Brazils.  In 
that  country,  it  is  collected  by  washing  from  the  sand  of 
rivers,  and  the  other  alluvial  dcpositcs.  Gold  is  found  al- 
most every  where  throughout  that  vast  country,  along  the 
foot  of  the  immense  chain  of  mountains  which  lies  nearly 

parallel 
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janlld  with  the  coast,  and  extends  from  5"  to  30°  of  south 
Utitude.  From  this  couDtrj'  nearly  30,000  maras  of  gold 
ire  atinuaUy  exported  to  Europe ;  so  that  the  total  produce 
of  gold  &om  the  Spanish  and  Portuguese  colonies  in  the 
AmvriaLi,  may  be  stated  at  45,580  lb.  Troy  *. 

A  cwisiderable  quantity  of  gold  has  been  of  late  years 
uitl«ct«d  iu  North  Ciu^lina.     It  is  diere  found  in  alluvial 

llDd. 

It  would  appear  from  die  preceding  statement,  that  mo«t 
i£  the  gold  of  commerce  comes  from  America  and  Africa, 
uid  that  bv  far  the  greatest  proportion  of  this  is  collected 
Erom  an  alluvial  land,  which  is  Irequently  ferruginous. 
The  only  considerable  gold-mines  in  Eurdpe,  arc  lliosa  of 
HungaT}',  but  the  gold  is  principally  the  brass-yellow  sub- 
fpecies. 


Second  Svbapfdes. 

Brass-yellow  Native  Golct. 

Mesdng'gelbes  gediegen  Gold,  Werner, 

ti.   Werner' I  VAtSL  b.  i.  s.  5.     Id.  Emm.  b.  ii.  b.  113.— L'Or 

Dotif  d'un  jaune  de  Laiton,  Broch.  t  ii.  p.  91. — Messing- 

gelbes 

*  If  wc  undcnUDd  cormtl;  the  iccounta  given  by  carFy  wrilera,  tbi 
qamtltj  et  gold  inuwwfl  hj  Ibe  ancienu  miut  have  been  pnNllgioui. 
nwi  in  Iba  lit  Book  of  King*,  chap,  x,  *er.  Ii.  we  arc  lold,  thai  KJng 
■olomoa  received  WS  talenu  of  gold  (more  tban  XT  ton*  weight,  accord. 
tag  U>  the  unial  mode  of  etihmling  tbe  talent,)  In  one  year;  and  In 
tk«  tlcl  Tcne  of  tbe  umc  chapter,  it  U  >aid,  "  And  all  King  Solomon'a 
drinking  TeucI*  were  of  gold,  and  si)  the  Tesseli  of  the  forett  of  Lebanon 
were  of  pure  gold  :  none  irere  of  atiter  ;  It  was  nothing  ■cfounled  of  In  Ibe 
dqra  gf  SoloDKHi."    Dhxionu  nji,  that  the  tomb  of  King  Simandiui  wm 

epTlroned 
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gdb  s  gediegen  Gold,  iZfMW,  b.  uL  a.  MB.  Id.  hUt,  h.  iii. 
S.16.  /dLZ>oiiAmi,Tab^8.5h  /if.  Jbfvtoii,  TabfL  s.  €a 
id  ^oait.  Haadb.  K  i.  s.  101.    /i.  Hof.  U.  iii.  •«  1^ 

External  Cluiracters. 

Its  colour  is  brass-yellow,  of  every  degree  c^  intensity. 

It  occurs  disseminated,  rardy  masave,  cafullary,  mos^ 
like,  reticulated,  and  in  leaves ;  also  crystallized  in  the  fid- 
lowing  figures : 

1.  Octahedron. 

2.  Six-sided  table,  in  which  the  terminal  jdanes  are  set 

on  alternately  straight  and  oUique. 
Specific  gravity  12.718,  KarHen. 

Constituent  Parts, 


Gold, 
Silver  •, 
Iron, 

EuU  in  Bohemli. 

-       -       96.9 
2.0 
1.1 

100 
Lampadius,  Handbudi  zur  Chem. 
Aniial.  d.  Min.  S51.— S63. 

Geognost'u 

•nvironed  with  a  circle  of  gold  three  hundred  and  fifty  cubits  about,  and  a 
§ae(t  and  a  half  thick.  Scmiramia  erected  in  Babjlon  three  itatuee  of  gold, 
one  of  whkh  was  forty  fleet  high,  aid  weighed  a  thousand  Babyloftiao  ts- 
Icnta.  For  these  statues  there  was  a  table  or  altar  of  gold  forty  ftct  kn^ 
and  twelve  feet  broad,  weighing  fifty  talents. 

*  It  Is  probable  that  this  subspecies  contains  more  sOTer  than  apptart 
from  the  analysis  of  Lampadius. 


\r 
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Geognoiiic  and  Geographic  SUuationg. 
Tliist  tnitiiTal  is  rniiiiil  in  ihe  goltl-miiies  of  Hungary, 
Transylviuiia,  Boliemin,  and  Siberia,  and  ui  many  other 
Mtuations  wlieiv  tlie  gold-yellow  suljsjieciea  ocrurs.  It  U 
said  to  be  the  must  fVcquent  native  gold  of  Europe.  It 
p!ncrtilly  aiccurs  in  small  veins  in  porphyry  and  grey-wacke. 
The  minerals  with  which  it  is  most  frequently  associated 
in  thfsi-  V(.-ins,  are  native  silver,  silver-glance,  brittle  ^- 
vcr  and  red  silver,  iron-jjyrites,  and  quartz.  Besides  these, 
tlie  following  also  ovcar,  viz.  copper-py rites,  grey  cop. 
per,  i-opper-glanee,  variegated  copper,  and  copper.<»rccn ; 
almost  (lie  only  iron-ores  are  brown  iron-ore;  the  spe- 
Hes  irf"  zinc  are  yellow  and  bro^rn  blende;  of  lead,  lead- 
glance  or  galena,  and  green  lead-spar ;  traces  of  copper. 
uickd,  and  white  cobalt ;  native  arsenic,  araenical-pyrites^ 
and  red  tvpiment.  Besides  quartz,  the  following  ewthj 
minerals  are  met  with  in  these  veins,  viz.  brown-spar,  cal-; 
careous-spar,  heavy-spar,  selenite,  common  garnet,  and  li- 


Greyish-yellow  Native  Gold, 

Graugelbes  gediegen  Gold,  Werner. 

I  J.  Emm.  b.  iL  •.  114. — L'Or  natif  d'lm  jaune  grisatre,  Brack. 
t  iL  p.  92^— FaMgelbes  gediegen  Gold,  Reutt,  b.  iii.  b.  260. 
^-Graugelbes  gediegen  Gold,  Lamhard,  T^beL  a.  51.  Id. 
Eartten,  TabeL  ■.  60.    Id.  Hoff.  b.  iii,  •.  17- 

Vol.  III.  E  EniayuU 


OSP"  GEw .  S.  aocjo.  [cL.  S.  metal.  icrfiT/ 

External  Characters. 

Its  colour  b  brass-yellow,  which  vei^ges  on  steel-grey. 

It  occurs  in  very  small  flattish  grains,  like  those  of  pa- 
tina.' 

Its  surface  is  glistening. 

It  is  never  crystallized. 

It  is  heavier  than  brass-yellow  native  gold,  but  lighter 
than  gold-yellow  native  gold. 

In  other  characters  it  does  not  differ  fiom  the  preceding. 

ConstiiuetU  Parti. 
It  is  said  to  contain  Platina. 

Geognostic  and  Geographic  Situations^ 

It  occurs,  along  with  platina  and  magnetic  iron-ore,  i». 
South- America. 

Uses. 

The  numerous  and  important  uses  of  this  metal,  will  be 
considered  in  another  work.  We  may  here  only  remark, 
that  for  whatever  purpose  gold  is  used,  it  is  mixed  with  » 
quantity  of  copper,  which  is  usually  about  ^\y  and  never 
exceeds  ^,  which  gives  the  gold  a  consistence  and  a  hard* 
ness  it  does  not  possess  when  pure. 

Observaticns. 

Iron-pyrites  is  sometimes  auriferous,  but  the  richest  va- 
rieties at  Facebay  in  Transylvania,  do  not  afford  more  than 
0.02  to  0.03  of  gold.  Auriferous  pyrites  is  also  met  with 
at  Adelfors  in  Smoland  in  Sweden,  in  the  Valais  and  6rison» 

in 
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m  Switzerland,  in  Daupliiny,  Siberia,  and  Mo 
I'ariety  is  dtsUnguishi.-d  from  cop[>er  and  irun- 
eobur,  specific  gravity,  aiid  malleability. 


Fourth  Subspecies. 

Ai^entiferous  Gold,  or  Elcctnitn. 

ElcctruiD,  Klaproth. 

Electmm,  PUn~  Hist.  Nat.  xxxlii.  cap.  iv.  $  33. — Natiirliches 
Electrain,  V,  Veilhav^i  Grundrisa  einer  Mineralogie  Brsun- 
idwr,  I7SI,  foL  ll^Elcktnim,  Khp.  b.  iv.  s.  t.— Argen- 
tiferaus  Nntive  Gold,  Allan,  p.  76. 

External  Characters. 

lu  cc^ur  is  pale  brass-yellow,  passing  into  ulver-wtute. 

It  occurs  io  small  plates,  dentifoim,  and  in  imperfect 
cubes. 

The  other  characters  are  not  stated  by  Klaproth,  to 
wbotn  we  are  indebted  for  what  is  known  of  this  mineral. 

Chtmkal  Characters. 

It  ia  not  soluble  either  in  nitrous  or  nitnnnuriatic  aada. 

CoMtituent  Parts. 

Gold 64 

Silver,         -        .        -        .        86 

100 
Klaproth,  Beit  b.  iv.  i.  8. 


Gsognoi^ 
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Geogfiostic  and  Geographic  Siiuaikms. 

It  occurs,  along  with  masdve  heavy-spar/  or  ash-grej 
splintery  homstone,  at  Schlangenberg  in  Siberia. 

Observations, 

1. .The  ancients  applied  the  name  Electruniy  not  only  to 
amber,  but  also  to  a  particular  mixture  of  gold  and  silver, 
as  appears  from  the  following  passage  of  Pliny :  ^'  OmtU 
auro  meat  argentum  vario  pondere,  Ubicunque  quinia  ar-^ 
genii  portio  est^  electrum  vocatur  *.^.  Hence  Klaproth  ap- 
plies the  name  Electrum  to  this  mineral. 

2.  As  this  mineral  is  not  acted  on,  either  by  nitrous  or 
nitro-muriatic  acid,  it  follows,  that  the  gold  and  silver  are 
more  than  mechanically  mixed. 


Genus  III.     SILVER. 

This  genus  contains  one  species,  viz.  Hexahedral  Sil- 
ver. 

1.  Hexahedral  Silver. 

Hcxaedrischcs  Silber,  Mo/is. 

This  species  is  divided  into  two  subspecies,  viz.  Common 
Native  Silver,  and  Auriferous  Native  Silver. 

First 

•  PUn,  HitU  Nat«  LOk  zxxiUi  cip.  iv.  §  13. 
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J'ir«^  Stilutpeeits. 

Common  Native  Silver. 

W.  BVrn.  Pabst  b.i.  i.  12.  W.  Eyfnrr.  b.iu.  B.Sig.  H.  Emm. 
b.  u-  8. 156. — I/Argent  natif  ordinaire.  Brock,  t-  ii.  p.  1 1(i. — 
Argmt  iiatif,  Ha'uy,  t.  iii.  p.  384. — Gedicgen  Silber,  Unui, 
h,  iii.  e.  310. — Gcmeiner  gediegen  Silb«r,  L«d.  b.  i.  8.  210. 
Id.  Snei.  <er  th.  s.  I2y.     Id.  Bert.  b.  SGO.     M  AfoA*,  b.  iii. 

i,  102.     Id.   Hab.  8.  103.— Argpnt  natif,  Locas,  p.  103 

Onneintr  [pediegen  Stiber,  Lftmhnrd,  Tabe!.  e.  53, — Argpent 
natif,  Brcmg.  t.  ii.  p.  2+8.  Id.  Bmrd,  p.  2*0. — Gedipjreti 
saber,  Karsfm,  Tahel.  s.  /7o.  Id.  llttnt.  s.  ()<).— Native  Sil- 
ver, Kid,  vol.  ii.  p.  83. — Ai^ent  natif,  Haiiy,  Tabl.  p.  73. — 
Gedicgcn  SUbcr,  //mu.  Hondb.  b.  i.  s.  103.  Id.  Hoff.  b.  iii. 
».  39,— Native  Silver,  Aikin,  p.  76. 

External  Characten. 

Its  colour  is  pure  »lver-whitc ;  but  the  surface,  by  expc^ 

sure  to  the  air,  becomes  yellowiah-brown,   or  bra«nidi> 

It  seldom  occurs  mas^vc,  more  frequently  disseminated, 
in  blunt-comered  pieces,  in  plates,  and  in  membranefl :  it  is 
sud  also  to  occur  in  Spanish  America  in  nJled  peccs  *. 
Besides  these,  it  presents  the  following  particular  and  regu- 
lar external  shapes:  tlentiforra,  filiform,  reticulated,  ift 
leaves,  capillary,  which  latter,  when  it  is  very  much  entan- 
^ed,  passes  into  compact.  The  crystallizations  are  the  fol- 
lowing : 

1.  Culief. 

2.  Cube. 

*  la  tb«  Imperiid  CaUnetof  mineral!  at  Vienna,  there  i«  aroltcd  piece  itf 
natirc  rilrcT  from  S|»iii>h  America,  irtildi  weigh)  upwarli  of  36  pouDdt. 
t  Arrat  naUr  cubiqae,  HaUj'. 
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2.  Cube,  truncated  on  the  angles  *. 
8.  Octahedron,  either  common  or  cunaform*!*,  and 
sometimes  truncated  on  all  the  edges. 

4.  Tetrahedron. 

5.  Rhomboidal  dodecahedron. 

6.  Leudte  form. 

7.  Six-sided  table,  in  which  the  terminal  planes  are 

set  on  alternately  straight  and  oblique,  and  are 
bevelled. 

The  crystals  are  small  and  very  small,  and  microscopic 

The  surface  of  the  crystals  is  smooth ;  that  of  the  par- 
ticular shapes  longitudinally  streaked;  that  of  the  ex-^ 
temal  shapes  in  leaves  is  sometimes  drusy,  sometimea 
streaked. 

The  surface  varies  from  6[dendent  to  glimmering,  ac- 
cording to  the  kind  of  surface ;  that  of  the  crystals  being 
splendent  and  shining ;  of  the  particular  and  common  ex- 
ternal  shapes  glistening  and  gUnunermg,  with  a  metallic 
kistre. 

The  fracture  is  fine  hackly. 

The  fragments  are  indeterminate  angular,  and  blunt- 
edged. 

The  streak  is  splendent,  with  metallic  lustre. 

It  is  harder  than  gold,  tin,  or  lead ;  but  sofler  than  iron^ 
platina,  and  copper. 

It  is  perfecdy  malleable. 

It  is  flexible,  and  difficultly  frangible. 

Specific  gravity,  10.4743,  JToti^.— IOjOOO,  GeOert.— 
10.838,  Selb.—lOy  10.4,  Mohs. 

Chemical 

*  Aigent  nakif  cnbo-octaedre,  HaOf. 
"f  Argoii  natif  octaedre,  Htiij. 


■* 
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Chemical  Characters. 

It  is  soluble  in  nitric  acid  at  the  coinmcm  temperature  of 
the  atmosphere ;  but  the  sulphuric  acid  does  not  act  on  it 
unul  healed.  It  is  precipitated  from  its  solution  in  nitric 
add  by  muriatic  acid;  and  the  precipilale,  which  is  luna 
Jornea,  is  insoluble  in  watery  if  a  plate  of  copper  be  im- 
mersed in  a  solution  of  nitrate  of  silver,  the  ^Iver  is  depo> 
Bted,  in  its  metallic  «ate,  on  the  surface  of  the  copper.  It 
is  fiisible  into  a  globule,  which  is  not  altered  by  continii- 
■lee  uf  the  beat 

CoTistHuent  Parts. 
Native  Silvar  beta  JolMnog«org;en*ttdt. 
Metallic  Silver,  -  99 

Metallic  Antimony,  -  1 

With  a  trace  of  Copper  and 
Arsenic. 

100 
John,  Chem.  Untersuchungen,  b.  i.  ■.  S8S. 

GeognosiM  Siiuaiion. 

It  occun  principally  in  yeaa  in  primitive  monntuns.  In 
Suabia,  and  in  some  places  in  the  Saxon  Brzgelnrge,  it  o<k 
curs  in  granite ;  in  gnass,  and  mica-slate,  in  Saxony,  Bo- 
hemia, and  Norway  ;  in  clay-slate  in  Ireland,  Saxony,  and 
Bohemia ;  in  syenite  and  porphyry  in  Saxony  and  Hungtu 
ry ;  and  in  primitive  trap  in  Norway.  In  veins  in  transi- 
tion rocks,  as  in  grey-waeke  in  the  Hartz.  In  floetz  rocks, 
as  in  clay-porphy^  at  Alva,  in  the  Ochil  Hills ;  and  in 
ntber  districts  in  limestone,  sandstone,  clay-stone,  and  slate- 
clay. 
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clay.  The  native  silver  in  these  rocks  is  accompanied  with 
various  metalliferous  and  earthy  minerals.  The  following 
are  the  principal  metaHiferous  minerals,  viz,  corneous  sil- 
ver, silver-glance  or  sulphuretted  silver,  britde  ^Iver-glance 
or  brittle  sulphuretted  silver,  red  silver ;  also  antimonial 
and  arsenical  silver,  native  arsenic,  white  cobalt,  red  cobalt, 
copper-nickel,  and  native  bismuth  ;  further,  galena  or  lead- 
glance,  black  and  brown  blende,  copper-pyrites,  iron-py- 
rites, brown  iron-ore,  native  mercury,  &c.  The  following 
are  some  of  the  earthy  minerals,  viz.  heavy-spar,  brawnr 
spar,  calcareous-spar,  fluor-spar,  quartz,  hom^stone,  ffint; 
and  less  frequently  asbestus,  steatite,  apatite,  &c. 

Geographic  Situation, 

Europe, — Many  years  ago,  a  vein  of  alvcr  was,  for  a 
short  time,  wrought  witli  con^derable  advantage  in  the  pa- 
rish of  Alva,  in  the  county  of  Stirling.  The  metalUferous 
niinenda  were,  native  silver,  and  silver-glance,  with  ores  of 
copper  and  cobalt;  and  the  vein-stones  were  calcareous- 
spar  and  heavy-spar.  It  is  said,  that  from  £  40,000  to 
JP  J50,000  worth  of  silver  was  extracted  fivm  the  ores,  be- 
fore the  repositories  were  exhausted.  We  are  told,  that  ff 
mass  of  capillar}''  native  silver  was  found  in  the  veins  tra- 
versing the  blue-coloured  limestone  of  tlie  island  of  Isla. 
Native  silver  has  also  lieen  met  with  at  St  Mewan,  St  Ste- 
jihenX  Huel-Mexico,  and  Herland,  in  Cornwall  ♦.  The 
most  nortliern  silver-mines  in  Europe,  are  those  of  Kongs- 

berg 

*  In  the  second  Tolume  of  the  Transactions  of  the  Geological  Society^  it 
is  mentioned,  that  the  native  silver  in  Cornwall  i»  associated  with  galena  or 
Icad-qlancc,.  iron-pyritosg  bismuth,  cobalt,  aod  wolfram,  in  veins  traversing 
rlav-sfatc. 
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bfTft  in  Norway.  The  predomiiialing  rocka  of  tlie  districl, 
»hich  are  mica-slate  and  hornblcnde-slale,  arc  traversed  by 
minierpti»  ^feins  containing  nalive  silver,  silver-glance  or 
mlfAuretted  wlver,  also  native  gold,  auriferous  silver,  red 
riK-cr,  conwoiH  wU-cr,  galena,  native  arsenic,  brown  blende, 
cwpppP-pjTites,  and  iron-pjTiles,  Tlie  uiost  abundant  and 
ftrqutTil  vein-stones  are  calcareoiia-spar  and  lieavy-,<i)or. 
!n  former  timcB,  these  mines  afforded  uncommonly  lieauti. 
fnl  and  large  specimens  of  native  silver.  In  the  year  \GSS, 
■  maxK  of  pure  silver,  wMjrinnp  68  lb.  vran  met  with  in  the 
mine  S^;en  GoUcs,  and  in  the  year  IflSO,  in  the  same 
imne,  one  of  2041  lb.  In  the  yt-nr  1CC6  a  nuuw  of  wlver 
wdgbin^  560  lb.,  and  which  is  ctitl  prewrved  in  the  Royal 
Collection  at  Cupcnba^n,  iva';  diii;  out  of  the  mine  named 
Nye-Porhoalnng.  In  the  year  1G95,  the  mine  Neue  Judi 
sffbrded  a  man  veigbing  upwards  of  118  lb. ;  and  in  the 
year  176D,  in  the  mine  Gottes  Hiilfc  in  der  Notb,  a  mat* 
othnated  at  500  lb.  was  extracted  from  one  of  the  veim  *. 
Native  »lver  is  also  found  at  Sola,  in  Westmaunland  in 
Bwedeo ;  and  in  the  mines  in  the  Hartz,  in  small  quantity, 
•long  with  galena  and  calcarcous-spar,  In  the  kii^;dom  of 
Saxony,  as  in  the  district  of  Freyl)erg,  it  occurs  in  TeiD% 
associated  with  various  ores  of  silver,  arsenic,  iron,  lead,  and 
Bicket,  along  with  caloarcous-spar,  hea^'y-spor,  fiuor>spar, 
nd  qnartz,  in  veins  that  traverse  gneiss.  The  mosses  are 
aometimes  of  great  magnitude :  ihvs,  wc  arc  told,  tliat  in 
1750,  a  mass  of  native  silver,  veigbing  upwards  c^  1 J  cwt. 
was  dug  out  of  the  great  mine  named  HimmcWurst,  ntua- 
led  within  a  few  miles  of  Frcybcrg.     It  is  alao  mentioned 

by 

■  HaiunuDo'*  R«lK  dcrcti  fnnuiiarien  in  tta  Jahnn  IBM  ft  110)7. 
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by  Alfain],  in  his  '<  Mdsaiische  Berg-Chronicke,^  p.  80. 
that  at  Schneebeig,  in  the  year  1478,  a  rich  alver  y^  wai 
disoovered,  and  8o  large  a  block  of  native  silver  and  oro 
cut  out,  that  Duke  Albert  of  Saxony  descended  into  the 
mine,  and  used  this  huge  block,  which  smelted  400  cent- 
ners of  silver,  (a  centner  is  110  lb.),  as  a  table  to  dine  on. 
Native  silver  also  occurs  in  Bohemia,  in  \ems  in  day-^^lat^ 
along  with  galena  or  lead-glance,  blende,  silver-glance,  co- 
balt, nickel,  sparry  iron,  iron-pyrites,  quartz,  and  cakaie- 
ous-spar.     At  Budelstadt  in  Sileaa,  along  with  red  silvei^ 
quartz,  calcareous-spar,  and  lamellar  heavy-spar.    At  Fur- 
steiiberg  in  Suabia,  in  calcareous-spar,  with  quartz,  and  la- 
mellar heavy-spar.    At  Wittichen,  also  in  Sualna,  in  gra- 
nite, along  with  black  cobalt-ochre,  white  cobalt,  seldom 
with  native  bismuth,  red  silver,  and  iron-glance.     At  Bei- 
nerzau  in  Wirtemberg,  along  with  silver-glance,  and  red 
alver,  and  ores  of  cobalt,  bismuth,  copper,  iron,  and  man- 
ganese ;  and  the  vein-stones  are  lamellar  heavy-spar,  and 
fluor-spar :  in  the  mine  named  Herzgol  Frederick,  in  the 
same  country,  it  is  associated  with  uran-mica,  and  lamellar 
heavy-spar,  and  fluor-spar.     At  Allemont  in  France,  it 
occurs  in  veins^  along  with  silver-glance,  red  silver,  cor- 
neous silver,  ores  of  cobalt,  native  antimony,  and  nic- 
kel ;  and  the  vein-stones  are  calcareous-spar,  mixed  with 
asbestus  and  epidote.     At  Guadalcanal  in  Spain,  along 
with  red  ulver,  and  calcareous-spar.     At  Felsobanya  in 
Hungary,  along  with  native  gold  and  iron-shot  quartz. 
At  Schemnifz,  with  white  and  brown  lead  spars,  native 
gold,  brittle  silver-glance,  and  quartz  ;  and  in  other  mine% 
also  in  Hungary,  associated  with  silver-glance,  brittle  sil- 
ver-glance, red  manganese,  brown-spar,  and  calcedony.    At 
Kapnick  in  Transylvania,  with  silver-glance,  red  silver^ 
blende,  brown-spar,  and  quartz. 
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Ana.'^SsUvt  xilvcr  is  collected  in  several  pttrls  ot'  Sitie- 
m  T  ihus  "t  Kolywan,  in  the  mine  oi'  St  Andreas,  it  occurs 
dlssentinaled  in  hornstonp,  along  with  brittle  silver-glBnt.'e ; 
)U  Schljuigcuberg,  in  varioua  fomis,  along  with  blue  cop. 
per;  at  N«1schinsk,  with  copper-green,  and  heavy-spar. 
Il  b  Mid  to  be  mined  in  China ;  and  it  is  known  to  occur 
■I  rondnng  in  Java. 

Xorth  Amtrka. — The  alver.mincs  of  Mexico  and  Peru 
liave  long  been  celebrated.  Most  of  the  Mexican  sil- 
ver tK  «>btaJTied  from  silver-glance  or  sulphuretted  silver, 
grey  ropper,  corneous  silver,  red  silver,  argentiferous 
^ena  or  lead-g-lancc,  and  aiy^itiferous  iron-pyrites.  Id 
•dme  ports  of  Mexico,  however,  a.%  we  are  infonned  by 
M.  Humboldt,  the  operations  of  tlie  miner  arc  directed  to 
«  nnxture  of  odiry  brown  iron^ore,  and  minutely  dis8e> 
mtnated  native  nlver.  This  ochreous  mixture,  whit^  is 
umed  pacot  in  Peru,  ia  the  object  of  conuderable  opers- 
lioa*  at  die  mines  of  Angangueo,  in  the  intendancy  of  Val* 
ladfllid,  as  well  as  cX  Yxtepexi,  in  the  province  of  Oaxaca  *. 
Manve  oatiTe  alver,  which  b  much  less  abundant  in  Ame- 
ries  dun  is  generally  supposed,  ha-s  been  found  in  conm- 
doable  mosses,  sometimes  more  than  444  lb.  avcrirduptn^ 
in  the  veins  of  BatopUas  in  New  Biscay.  These  mine% 
whidi  axe  not  I'ery  actively  worked  at  present,  are  amongst 

the 

*  Tb*  PaM*,  aeconUos  (o  Kltprotli,  omtaiiu  the  fbUowtng  ingiedimtt  i 
SUier,  -  .        -        -        14,00 

Brawn  Oiide  of  troo,         .        -.       Tl.OO 

Silica aSO 

S*nd,  ftc.            .         -        .        .        1.00 
Water, 8.50 

98.00 
KUfrttk,  Belt.  b.  ItTi.  ». 
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the  most  northern  of  Mexico.  Nature  exhibits  the  sune 
minerals  there,  that  are  found  in  the  silver-minet  of  Kong^ 
berg  in  Norway.  Native  silver  is  constantly  aocompsnied 
by  silver-glance  or  sulphuretted  silver,  in  the  veiDB  of  Mesi* 
CO  as  well  as  in  tliose  of  tlie  mines  of  Europe.  These  very 
minerals  are  frequently  found  united,  in  the  rich  mines  of 
Sombrcrete,  Madrona,  Ramos,  Zacatecas,  Hapujaha,  and 
Sierra  de  Penos.  From  time  to  time,  small  branches  or 
filaments  of  native  silver  are  also  discovered  in  the  celebra* 
ted  vein  of  Gua^iaxuato ;  but  these  masses  have  never  been 
so  oon»derable  as  those  which  were  fonDerly  drown  firam 
the  mine  Del  Encico,  near  Pachuca  and  Tasoo,  where  na* 
tive  ulver  is  sometimes  contained  in  selenite.  At  Sierra  de 
Pinos,  near  Zacatecas,  native  silver  ia  aocompamed  with  ra- 
diated blue  copper 

Dr  Schumaclier  informs  us,  that  a  Mr  Ginge,  a  mis- 
sionary, brought  from  West  Greenland  a  qiedunen  of 
capillary  native  silver,  associated  with  calcareous-spar,  -and 
which,  he  says,  was  picked  up  on  the  shores  of  that  ooaB- 
try  ♦. 

South  America. — The  mines  of  Iluantajaya,  surrounded 
with  beds  of  rock-salt,  arc  particularly  celebrated,  on  ac- 
count of  the  great  masses  of  native  silver  which  they  con« 
tain  in  a  decomposed  vein ;  and  they  furnish  annually  be- 
tween from  45,942  to  52^505  lb.  Tn)y  of  silver.  The  na- 
tive silver  is  accompanied  witli  conchoidal  corneous  silver, 
silver-gbmce  or  sulphuretted  silver,  galena  or  lead-glance, 
with  small  grains  of  quartz,  and  calcareous-spar.  In  1758 
find  1789,  two  masses  of  nalivc  silver  were  discovered  in  the 
mines  of  Coronel  and  Loysa,  the  one  weighing  eight,  the 

mm 

other 

*  Verzcichniss  der  Paxush-Nordischen  I^f  ineralien,  p.  147. 
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Other  two  rjuinUlB.  The  mine*  of  Guaigayoc  and  Micui- 
pamps,  commonly  called  Chotu,  also  in  Soiitti  America,  a£. 
ford  native  wlvcr.  Immense  wcaltli,  M.  Hiimbaldt  re- 
mark*, Iww  been  found  even  at  the  Buriiice,  botli  in  the 
oKHintain  of  Gtuilgayoc,  wliich  rises  like  a  rortifi«l  castle 
in  iIm!  niidat  of  die  plain,  and  at  Fitcnter^tiana,  at  Caromo- 
brlir,  BJid  at  La  Painjui  do  Navar.  In  this  last  plain,  for 
■D  extvnt  of  moru  tliou  lialf  a  square  league,  wherever  the 
turf  lia>  l)een  Removed,  siher-glancc  has  bten  extracted, 
■od  lUiunents  of  native  silver  adhere  to  the  roots  of  the  gra- 
niins.  Frequently  the  silver  is  found  in  masses,  as  if  melt- 
ed portions  of  this  metal  had  been  poured  ui>on  a  very  soft 
t4ay.  The  mines  of  Guaigayoc  have  furnished  to  the  Irea- 
Rirv  of  'I'nixillo,  between  llio  month  of  April  177-1  and 
the' month  of  October  180S,  the  sum  of  1,189,456  lb. 
Troy  of  nlver ;  or  at  an  average  44,095  lb.  annually. 

The  mines  of  Pasco  aJTord  native  silver,  along  with  ores 
<f  tlus  metal,  and  afford  annually  from  131,263  lb.  Troy  to 
196394  lb.  Troy  of  silver. 

Mr  Hehns  is  of  opinion,  that  the  Cordilleras  of  America, 
vhen  prapeity  investigated,  will  alTord  so  great  a  quantity  of 
nlver,  as  to  overturn  our  present  commercial  system, — ^by 
making  nlver  as  ccnnmon  as  copper  and  iron.  . 

Use3. 
Its  various  uses,  in  coinage,  and  for  other  useful  and  cv- 
aimental  purposes,  will  be  considered  in  a  separate  work. 

Observatums. 

Native  ^Iver  is  distinguished  from  Antinwnial  Silver, 

and  Native  Antmot^y  by  fracture  and  tenacity :  it  has  a 

hackly 


78  GEN.  8.  eiLVEB.  [CL.8.  MBTAL.  Kin. 

hackly  fracture,  and  is  completely  maUeaUe ;  but  they  are 
brittle^  and  have  a  foliated  fracture. 


Second  Subspecies* 

Auriferous  Native  Silver. 

Guldisches  gediegen  Silber,  Werner, 

id.  Werner,  Pabst  b.  L  s.  12.  Id.  Estner,  b.  iii.  8.  315.  Id, 
Emm.  b.  iL  b.  154. — L'Argent  natif  aurifere.  Brock,  t  iL 
p.  114. — Guldisch  Silber^  Reuss,  b.  ill.  8.  332.  Id.  Lud.  h.  i. 
8.  210.  Id.  Suck.  Ster  th.  8.  128.  Id.  Bert.  8.  362.  Id.  Moks, 
b.  iii.  8. 123.  Id.  Leonfiard,  Tabel.  8.  53.  Id.  Kartten,  TabeL 
8.  60.     Id.  Haus.  Handb.  b.  i.  8.  104.     Id.  Hoff.  b.  iii.  8. 44. 

Eaiemal  Characters. 

Its  colour  h  intermediate  between  brass-yellow  and  al- 
ver-M'hite. 

It  occurs  disseminated,  in  membranes,  which  are  pretty 
thick,  in  leaves,  and  sometimes  crystallized  in  cubes. 

Its  specific  gravity,  oti  account  of  the  quantity  of  giJd 
which  it  contains,  is  greater  dian  that  of  common  native 
alver. 

In  other  characters,  it  agrees  witli  the  preceding  species. 

Constituent  Parts, 

Silver,  .  .  72.00 

Gold,  -  .  28.00 


100.00 
Fardyccy  PhU.  Trans.  1T79,  p.  62K. 

Geognosth 
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Gec^nostk  and  Geographic  Situaiknis. 

It  occurs  in  \eiii8  in  primitive  rocks  at  Kongsberg  ia 
Sotiray ;  at  Rauiis  is  Salzburg ;  and  at  Schlongenberg  io 
Siberia. 


GEVEKAL  OBSEEVATIOMS  ON  BILVEB  *. 

1.  The  most  valuable  silver  mines  in  the  Old  World  arB 
(ttuai«l  in  the  Austrian  dominions,  consequently  including 
those  of  Bohemia,  Hungary,  Transylvania,  Salzburg,  Mtv 
ravia,  and  Austria :  the  next  in  im)K)rtance  arc  iho^  of 
Rus^a  and  Saxony  ;  and  Ilsb  consldorable  arc  the  Hanove- 
lian,  Prussian,  Bavaiian,  and  Swedish  mines.  In  the  New 
W<8'ld,  the  sHver-mines  of  Mexicx)  and  Peru  far  exceed  in 
value  the  whole  of  the  European  and  Asiatic  mines ;  for  we 
■re  told  by  Humboldt,  that  these  mines,  in  the  space  of  three 
centuiies,  afforded  316,093,883  lb.  Troy  of  pure  alver  f. 
Humboldt  also  states  the  quantity  of  gold  and  ulver  im- 
])arted  into  Europe  from  America,  between  the  years  l-l^S 
and  1803,  at  ^1,166,776,322  Sterling,  and  pves  the  f<J- 
lowing  table  of  the  annual  produce  of  the  gold  and  «lver 
nines  of  Europe,  Northern  Asia,  and  America. 


ii  priiiclpMllr  obUlDcd  Ihm  diver-glance,  nd 


t  Humbcddt  remirki,  that  tbi>  (ilrer  walild  fonn  a  loUd  iphere  cf  rs- 
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L  The  relative  value  of  gold  and  silver,  as  will  appear 
I  the  following  sUlenient,  has  variENJ  considerably  at 
ujt  tinier  According  to  the  preicnt  regulations  in 
I  BnDsh  mint,  a  pound  of  standard  guld  is  coined  intu 
I  guineas :  ■  pound  weight  of  standard  silver  is  coined 

0  6S  shillings ;  and  s  guinea  i«  current  for  SI  shillings, 
e  pBrticukrs  enable  us  to  enlculate  the  rclalivc  valud 

iTgold  to  silver,  if  we  neglect  the  alloy  in  Uie  coins ;  for 
I  giunt*^  ^'^  equivalent  in  value  to  18G9  sixpences, 
3  GS  shillings  l)^iijr  eqitol  to  ISi  sixpences,  the  value  of 
i  is  to  tlial  of  silver  as  1869  to  184,  or  as  15,  J^  to  1  •. 
a  would  accurately  express  the  relaUve  values  of  the  two 
sis,  if  the  q\tantily  of  alloy  in  a  pound  wdght  of  stand- 

1  in  eacli  bore  the  same  proportion  to  the  whole,  which 
H  not   the  cnse.     In  a  pound  weight  of  standard 

gnld  at  the  British  mint,  one-twelAh  is  alloy ;   lu  a  pound 

freight  of  slandnnl  sihcr,  il  is  ^^  ;   and  the  relative  value 

f  pure  gold  to   pure  silver,  according  to  these  regula- 

,  and  the  eNlablished  Currency  between  coins  of  tlie 

binetak,  is  as  ISiVtVo  ^°  1-     '^'^^  °^  ^'^  earliest  ac- 

;  of  tlic  relative  value  of  gold  and  silver  we  posxcss, 

X  of  IlrnitlotUs,   who  informs  us,  that  in  Persia  and 

Xf  it  was  ns  13  to  1.     PUlo,  who  flourished  about 

,  aflt^r  Ifcrodotus,  asserts,  in  his  Hipparchus, 

t  ihc  vslue  of  gold  in   Greece  was  to  that  of  silver  as 

I  to  1  "f .     Mcnander,  who  was  Iwrii  about  the  year  941 

'  tlie  Christian  era,  estimates  the  vhIuo  of  gold  to 

of  nlver  so  low  as  10  Ui  1.     According  to  Pliny,  the 

ire  value  of  the  two  metals  in  Rome,  Mas  at  one  pu- 

iKd  Bs  high  as  14^J  to  1;   but  this  did  not   conlitiue 

Voi„  III.  F  long ; 

■  Thi*  b  ii^lkalik-  to  ihn  *tatc  of  nutlcn  btCure  ttiE  lit*  colnigc  v( 
t  PtaoDU  Opun,  t  ia.  p.  131.  «Ul.  H.  SWpb.  1ST8. 
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long ;  far  we  find,  in  the  oonditioiis  on  whidi  the  Bomou 
made  peace  with  the  iEtolians,  about  189  yean  befiore  the 
Christian  era,  that  they  coincided  with  the  Greeks  in  esti- 
mating the  value  of  gold  to  be  to  that  of  alver  as  10  to  1. 
On  the  return  of  Caesar  to  Rome  from  Gaul,  he  brought 
with  him  so  much  gold,  that  the  value  of  that  metal  to 
that  of  silver  was  soon  as  low  as  7^  to  1.  We  cannot 
say  how  long  this  last-mentioned  proportion  between  the 
two  precious  metals  continued ;  but  we  find,  that  in  the 
time  of  Claudius,  about  a  century  after  Csesar^s  return 
from  Gaul,  the  value  of  gold  was  considerably  advanced ; 
fiar  under  this  EmperorV  rdgn,  it  was  thought  proper, 
luxxnding  to  Tadtus  *  and  the  younger  Pliny  -f*,  to  limit 
the  fee  of  an  advocate  to  10,000  sesterces,  find  this  legal 
fee  is  stated  in  the  IXgest  at  100  aurei.  Now,  as  10,00^ 
sesterce^  were  equal  to  2,500  denarii,  it  follows,  that  the 
value  of  gold  was  to  that  of  silver  as  2,500  to  200 ;  or  as 
12|  to  1.  It  is  highly  probable  that  this  proportion  con- 
tinued some  time  after  the  reign  of  Alexander  Severus, 
as  the  state  of  the  Empire  justifies  such  a  suppontion. 
At  what  period  it  ceased  cannot  be  determined ;  but  under 
the  reign  of  Constantine  the  Great,  we  find,  that  the  va- 
lue of  gold  was  much  dimimshed,  the  pix^rtion  being  now 
as  10}  to  1.  Owing  to  the  political  alterations  which  suc- 
/<)eeded  the  ragn  of  Constantine,  the  value  of  gold  was 
much  increased :  even  so  soon  as  the  time  of  Arcadius  and 
Honorius,  about  sixty  years  after  Constantine,  the  propor- 
tional value  of  the  metals  was  as  14f  to  1. 

"Fraai  this  statement,  it  appears,  that  the  lowest  propor- 
tional value  of  the  two  metals  in  ancient  times,  was  as  7} 
to  1,  and  the  highest  as  14f  to  1 ;  which  latter  does  not 

difier 

"  Tadtnt,  Annaliom,  lib.  iL  ctp.  7. 
t  €•  PttnU  Spift.  Uk  T.cp.  Sl^ 
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from  that  which  exists  at  pnesoit.    The  vaxi- 
wUch  gvre  rise  to  these  fluctiutioiis^  are  lumi- 
iii  Lord  LivefpooTs  valuable  *' Letter  to  the 
EiV  oi  tlie  Coins  of  the  BeahiL'' 


6xvi7sIV.    MERCURY.     . 

•  This  Genus  contains  two  ipedes^  Yix.^L  Fluid  Mefcuiji 
%  Dodecahedial  Mercury. 

1.  Fluid  Native  Mercury. 

Tropfbares  Gediegen  Quecksilber,  Mohs. 

Gredi^n  Quecksilber,  Werner, 

Argentum  viviun^  PUn.  Hist  Nat  xxxiii. — Mercurius  virgi- 
neus;  Hydrargyrum  nativum^  WalL  t,  ii.  p.  148. — Mercure 
nstiff  Rome  de  lAtle,  t.  iiL  p.  152. — Gediegen  Queckailber, 
Wid.  s.  719*  Id.  Wem,  Pabst  b.  I.  s.  6. — Native  Mercury, 
Kirw.  vol.  ii.  p.  223. — Gediegen  Quecksilber,  Emm.  b.  ii. 

a.  129* — ^Mercure  natif.  Lam.  t  i.  p.  166.  Id.  Brock,  t  ii. 
p.  g6.  /dL  Hau^,  t  iii.  p.  425.-^ediegen  Qnecksilber,  Reu$s, 

b.  iii.  8. 269.  Id.  Lud.  b.  i.  8.  205.  Id.  Suck.  2ttr  th.  s.  I09. 
Id.  Bert.  s.  432.  Id.  Mokt,  b.  iii.  s.  9^^-96.^— Mercure  natif, 
Imcat,  p.  109«-— Gediegen  Quecksilber,  Leonhard,  Tabel. 
8.  51^ — Mercure  natif,  Brong.  t.  iL  p.  241.  Id.  Brard,  p.  253. 
Gediegen  Quecksilber,  Karsten,  TabeL  s.  60.  Id.  Hatts. 
t.  69^— -Native  Quicksilver,  Kid,  voL  ii.  p.  93. — Mercure  na- 
tify  Hcnnf,  Tabl.  p.  77.-^Gediegen  Quecksilber,  Haus.  Handb. 
b.  L  8. 108.  le/.  Hoff.  b.  iiL  s.  18.-*Native  Quicksilver,  Aildv, 
p.  81. 

P  8  Ertenwl 
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External  Characters. 
Its  ooloiir  is  pure  tin-white. 


larger 


tides  or  globules  in  the  cavities  of  ores  of  mercttry. 

It  is  splendent,  and  the  lustre  is  metallic. 

It  does  not  wet  the  finger.' 

It  is  opaque. 

It  feels  very  cold. 

Specific  gravity,  in  its  fluid  state,  13.581,  Haiiy.^^ 
When  solid,  15.61,  Biddle.—\9:,0, 14.0,  Mokf. 

Chemical  Characters. 

It  volatilises  entirely  before  the  blowpipe,  at  less  than  a 
red  heat 

Constituent  Parts. 

According  to  Klaproth,  it  contains  no  intermixtore  of  any 
other  metal. 

Geognastic  Situation. 

This  mineral  occurs  principally  in  rocks  of  the  coal  for- 
mation, and  either  disseminated,  or  in  veins  traversing  them. 
It  is  associated  with  onnabar,  corneous  mercury,  and  do- 
docahedral  native  mercury,  and  often  also  with  iron-pyrites, 
heavy-spar^  calcareous-spar,  and  quartz.  Small  veins  of  it 
are  rarely  met  with  in  primitive  rocks,  as  mica-slate  and 
clay-slate,  where  it  is  accompanied  witli  native  silver,  grey 
manganese-ore,  and  flexible  asbestus. 

Geographic  Situation. 

Europe. — It  is  found  at  Idria  in  the  Friaul;  Niderslana 
in  Upper  Hungary ;  Morsteldt  and  Wolfstein  in  the  Pahu 

tinate; 
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tinate ;  MoscheUandsberg  and  Stahlberg  in  Deus-Ponls ; 
Leogttng  in  Salzburg ;  Horzowitz  in  Bohemia ;  Almaden 
in  AndaluaiB,  and  Albnrftciii  in  Arragon  ;  in  slaUNctay  nt 
Fatemo  in  Sicily ;  and  at  Onxtani  in  Strdinia. 
^iRfrica.— GuancaveUca  in  Peru. 

Uies. 
This  meul  is  iiscd  in  tlie  construction  of  Itaromcters  and 
thCTmometCTS ;  also  for  collecting  gaaes  absorbable  in  wa- 
ter ;  and  its  property  of  amalgnmaling,  enables  the  metal- 
lurgist to  extract,  at  a  small  expence,  minute  portions  of 
gold  and  silver  from  poor  ores  ".  When  amalgamated 
with  tin,  it  is  used  for  alvering  mirrors ;  amalgams  of  gold 
and  silver  are  employed  for  plating  other  metals  -f- ;  and 
the  aniftlgam  of  mercury  and  bismuth  a  used  for  the  rul>- 
bers  of  electrical  machines.  In  the  oxidated  and  s^ne 
■tatesL,  it  acts  as  a  powerful  medicine. 

ObMTvationa. 
1.  The  greater  part  of  the  mercury  of  commerce  Is  obr 
tuned  by  distilling  native  cinnabar,  not  from  nodve  mer. 
eoTj,  which  occurs  but  in  small  quantity. 

S.  When  rendered  solid  by  artifi^  freezing  mixtures, 
it  is  found  to  be  malleable,  and  to  crystallize  in  octabe' 
drons. 
S.  The  firacttire  of  congealed  mercury  is  hackly. 

3.  Dodecahedral 


*  Tbe  ■mtlgimitian  of  gold  ind  iUtct  appean  to  bavc  been  known  ts 
k*  BMlMtc— VU.  rna.  Hftt.  Nat.  uiUU  l  Vltrmim,  tUL  a 

t  Tbi  praccB  at  gtldinf  h  ipeDtkiDBd  bj  PUaj.—VU.  Flln.  L  &  fd.  S<pt 
k  tOL 
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2.  Dodecahcclral  Mercury,  or  Native  Amilgam. 
Naturliches  Amalgam,  Werner. 

Amalgam  natif  d' Argent,  Rofni  de  Lisle,  t  iiL  p.  1612^— Natur- 
liches Amalgam^  fVem.  Pabst  b.  i.  a.  7*  ItL  Wid,  a.  72S.*-* 
Natural  Amalgama,  Kinv.  vol.  iL  p.  223.— Natiirlicliea  Anial* 
gam^  Entm.  b.  ii.  a.  134. — Amalgame  natif  d'Aigcnty  Lam, 
tip.  432.  Id.  Brock,  t.  iL  p.  99. — ^Mercure  argentealj  Haig^, 
t  iii.  p.  432. — ^Amalgam^  Reuse,  b.  iii.  a.  273.    Id.  Lmd.  b.  L 

a.  205.  Id.  Suck.  2ter  th.  a.  1 11.  Id.  Bert.  a.  433.  Id.  Moks, 

b.  iii.  a.  99-  /^-  Leonkard,  Tabel.  a.  51. — Mercure  argental, 
Brong.  t  ii.  p.  242.  Id.  Brard,  p.  2^4. — Amalgam,  Karsfen, 
TabeL  a.  69.  Id.  Haus.  a.  69. — Quicksilver  alloyed  with 
Silver,  Kid,  voL  ii.  p.  94. — Mercure  argental,  HaSnf,  TabL 
p.  77* — Natiirlidi  Amalgam,  Haus.  Handb.  b.  i.  a.  107.  Id. 
Hoff.  b.  iii.  s.  21. — Silver  Amalgam,  Aikin,  p.  81. 

This  species  is  divided  into  two  subspecies,  viz.  Fluid  or 
Semi-fluid  Amalgam,  and  Solid  Amalgam. 

First  Subspecies.    . 
Fluid  or  Semi-fluid  Amalgam. 
Fliiflsiges  oder  halbfliissiges  Amalgam,  Werner. 

External  Characters. 

Its  coloiir  18  intermediate  between  tin-white  and  silver- 
white,  according  as  it  contains  m<Hne  or  less  i^ver,  but 
usually  inclines  more  to  the  first 

It  occurs  very  rarely  massive  and  dissoninated,  usually 
in  small  roundish  portions;  and  cryalalliied  in  the  fcdiow- 
ing  figures: 

1.  RhomboidaA 


[Subf.  I.  Fluid,  or  Seni-^yid  Amalgam. 

1.  Rlionilxiidnl  dodecahedron. 

a.  Rim^ly  perfect,  generally 

b.  Truncated,  more  or  less  deeply,  on  all  the  edges. 
The  cryntals  are  small  and  very  small,  and  generally 

iiDgly  Buperiniposed. 

Externally  it  is  fihining  and  splendent,  with  a  metallic 
lustre.     Internally  &liining. 

1^  fracture  ts  small  gr^ned  uneven. 

When  pressed  hctwcen  the  fingers,  or  cat  with  a  knif^ 
it  cmitK  a  creaking  sound  hke  artiiicial  amalgam. 

It  is  as  hard  as  talc. 

Speejfic  gravity  10.5. 

Conslitnent  Parts. 
Mercury,  -      •   .        74 

saver,         -        -        -        «5 


Hejftr,  in  Crell's  Annalen,  1790, 
b.iLs.  30.44. 

Geognogtu:  and  Geagrt^hic  Situations. 

It  IB  geoerally  asaooated  witli  native  mercury  and  cia- 
nbar.  It  is  found  at  MoBcbeUandsberg  in  Deux-FoDtaj 
■pd  it  is  said  also  at  Rosenau  in  Hungaiy. 


Second  Subtpedea. 

Solid  Ajnalgam. 

Featet  Amalgam,  Werner. 

FaatMuatSrlkh  Aaaifprn,  Hcff.  b.  iii.  |.  f4. 


External  Characiers. 

Its  cx)Ioiir  19  ulver-white,  which  in  some  varieties  falli 
into  tin-white. 

It  occurs  massive  and  disseminated. 

Its  lustre  is  shining,  approaching  to  gHstening. 

The  fracture  is  flat  oonchoidal. 

The  fragments  are  indeterminate  angular,  and  rather 
blunt-edged. 

It  is  as  hard  as  gyp3um9  and  sometimes  even  as  hard  as 
calcareous-spar. 

It  is  rather  brittle,  and  rather  easily  frangible. 

It  creaks  strongly  when  cut. 

Specific  gravity  10.5. 

Clianical  Characters. 

Before  the  blowpipe,  the  mercury  is  volatilised,  and  a 
bead  of  pure  silver  remains.  It  whitens  the  surface  of 
copper  when  rubbed  warm  on  it. 

Constituent  Paris. 

iVIercur)',         .        -        -        74  64 

Silver,  -        -         .        25  86 


99  100 

Heifer.        Klaprot/i,  Beit. 

b.  i.  s.  183. 

Geognostic  Situation. 

It  is  usually  accompanied  with  native  mercury  and  dn- 
iidbar ;  it  also  oa*urs  along  with  native  silver,  and  iron- 
pvrites ;  and  the  oarthy  minerals  with  which  it  b  associated^ 
are  calcareous-spar,  quartz,  heavy-spar,  hmnstone,  &c. 

Geoffraphh;- 
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tvW|^TipMC  orimailOllb 

It  ii  fiNOid  at  Boicnau  and  Nidenlana  in  Hin^uy ; 
MonftUmthe  Fdalmate;  MonchdlmdJbefg  and  StdiU 
bog  in  Deux-Ponts;  in  the  Leogng  in  Salabing;  and 
&dilbeig  in  Sweden. 

Obicrvaiioni, 

1.  It  b  disCinguiflhed  frarn  Native  Sih^f  by  mkutc^ 
ttamdtyj  and  fran^^bility. 

5L  Native  alver,  when  rubbed  on  copper,  does  not  wluten 
it  as  amalgam  does. 

8.  The  name  Q^idcsiher  was  given  to  this  minend,'on 
account  of  its  fluid  form,  and  silvery  aspect 


Genus  V.     COPPER. 

This  genus  contains  one  species,  viz.  Octahedral  Cop. 
per. 

1.  Octahedral  Copper. 

Octacdrischcs  Kupfer,  Mohs, 

Gedicgen  Kupfer,  Werner. 

Cuprum  nativum^  Wall,  t  ii.  p.  274.— Cuivre  natif,  RomS  de 
Lule,  t  iii.  p.  305. — Gediegen  Kupfer,  Werner,  Pabst  b.  i. 
9.  62.  Id.  Wid.  8.  737 — Cuivre  natif,  De  Bam,  t  ii.  p.  303. 
—Native  Copper,  Kinv,  vol.  ii.  p.  128. — Gediegen  Kupfer, 

Eslner^ 
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Esiner,  "h.  iiL  s.  459.  M.  Enun,  b.  iL  8.  206.— -Le  Cuivre 
natif>  Brock,  t,  ii.  p.  158.  Id.  Hauy,  t.  iii.  p.  518.-5i29-— « 
Gedi^en  Kupfer^  Reusi,  b.  iii.  s.  392.  Id.  Lvd.  b.  i.  s.  219. 
/d:  SuA  2ter  th.  8.  l€8.  Id.  Bart.  8. 377-  Id.  Moks,  h.  iii. 
8.  ^00.  Idi  Hab.  b.  106.---Caivre  natif,  Luau,  p.  184.*-Ge. 
diegen  Kupfer,  Leonkard,  TabeL  s.  56. — Cuivre  aatif>  Bramg. 
t  ii.  p.  211.  Id.  Brard,  p.  279- — Gediegen  Kupfer,  Karsta^ 
TabeL  a.  62.  M  Hci/t.  s.  69.^-*Native  Copper^  jBTid!,  voL  iL 
p.  9B. — Cuivre  natif^  Haiiif,  Tabl.  p.  85. — Gedi^^  Kupfo^ 
Haus.  Handb.  b.  i.  s.  111.  Id.  Hoff.  b.  iiL  8.  84.~Native 
Ci^per^  AUdn,  p.  84. 

External  Characters. 

Its  colour  is  copper-redy  but  is  frequently  tarnished  yeU 
lowishy  and  often  incrusted  with  green. 

It  occurs  massive,  disseminated,  in  angular  [ueoes,  in 
grains,  membranes,  plates,  capillary,  filiform,  botryoidal^ 
irregular  dendritic,  ramose,  with  impressions ;  and  crystal- 
lized in  the  following  figures  : 

1.  Perfect  cube  ♦,  %.  163.  PI.  8. 
S.  Cube  truncated  on  tlie  angles,  which  is  the  middle 
crystal  between  the  cube  and  the  octahedron'!*^ 
fig.164.  PL  8. 
5.  Cube  truncated  on  the  edges,  which  is  the  middle 
crystal  between  the  cube  and  the  rhombcndal  or 
garnet  dodecahedron  X* 
4.  Cube  truncated  on  all  the  edges  and  angles,  fig.  165. 
PL  8. 

5.  Rhomlxndal 

*  Cuif  re  MUif  eubique,  Haiiy. 

t  CulTre  natif  cobo*oetaedre,  HaUj. 

X  Cuhm  aatif  cabo-doteiedre,  Haiij. 
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4  Bhwilmiiiil  cr  yrnet  dodecahedron,  gg.  IflS.  PL  & 
&  Psfect  odihedioiiy    flometiiiieft  tnincated  on  the 

6^^  *,  fig.  10V.  PL  a 
7.  Brtiftmiilir  fair  ■flrd  prinin^  flitlj  ■ruminiffd  with 
fimr  phiie%  iHucfa  are  set  on  the  kteral  phnet  i*. 
The  crfMals  are  seldom  middle-aced  and  nnall^  luually 
wrj  amaU  and  microsooiac.    They  addam  occur  angly 
imiwddfd  and  tuperimposed,  more  commonly  aggregated 
m  a  Tarie^  ot*  external  shapes. 

The  bteral  planes  of  the  crystals  are  somedmes  smooth, 
sometimes  drusy ;  the  lustre  of  the  surface  of  the  crystals  is 
iplendent;  that  of  the  other  shapes  is  glistening. 

Internally  it  is  intermediate  beCireen  gtistening   and 
gljimnningy  and  the  lustre  is  metallic. 
The  fracture  is  hackly. 

The  fragments  are  indeterminate  angular,  and  blunt* 
edged. 
The  streak  is  splendent,  with  metallic  lustre. 
It  is  intermediate  between  semihard  and  soft  ;  it  is  hard* 
ft  than  silver. 

It  is  completely  malleable. 

It  is  flexible,  but  not  elastic. 

It  is  di£Bcultly  frangible. 

Specific  gravity,  8.4,  8.7,  ifoft^.— 4.6,  Hauamcmn. 

Chemical  Charadera, 

When  copper  is  allowed  to  stand  for  some  time  in  am- 
mooiay  it  communicates  to  it  a  blue  colour :  it  is  fusible 

before 

% 

*  Cuivre  natir  octicdre,  HaUy. 

t  The  figures  enumenKted  abore*  alio  refer  to  Uie  principal  cryitalliMi- 
ii«M  of  NfltiTe  Gold,  Native  Sflver,  and  Silver-glaiMeb 
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before  the  blowpipe  into  a  bead  of  apparently  pure  cop- 
pbr. 

Constituent  Parts. 

Native  Copper  from  Ekatbarineburg, 

Copper,        .  .  99.80 

Trace  of  Gold  and  Iron, 


100.0 
JoAn,  Chem.  Untersuch.  b.  i.  s.  S56. 

Geoffnostic  SittiaHon. 

No  metal  occurs  so  frequently  in  a  nadve  state  as  cop- 
per, and  it  is  often  met  with  in  large  masses  on  the  surface 
of  the  earth,  particularly  in  uncultivated  and  remote  re- 
gions. In  the  interior  of  the  earth,  it  generally  occurs  in 
Tcins,  where  it  is  usually  associated  with  red  copper  and 
brown  iron-ore,  scldomer  with  red  iron-ore,  copper-glance 
or  ^treous  copper-ore,  copper-pyrites,  malachite,  and  cop- 
per-green, and  most  rarely  with  olivinite,  and  its  congene- 
rous species.  The  rocks  in  which  these  veins  are  contiun- 
od,  arc  granite,  gneiss,  mica-slate,  chlorite-slate,  talc-slate, 
foliated  granular  limestone,  and  grey-wacke.  It  also  occurs 
imbedded  in  masses,  or  in  drusy  ca\ities,  in  serpentine, 
amygdaloid,  floetz  limestone,  and  floetz  ironstone.  The 
cartliy  minerals  with  which  it  is  generally  associated  in  the 
different  formations,  are,  quartz,  calcaroous-spar,  chlorita» 
and  a  kind  of  soft  clay. 

Geographic  Situation. 

Kuroiye. — It  occurs  in  small  veins  and  imbedded  portions 
in  icrpcnliiie,  in  the  Island  of  Yell,  one  of  the  Shetland 

Islands; 
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Islands ;  in  red  sandstone,  along  with  copper-pyrites,  grey 
copper,  malachite,  brown  hematite,  spairy  iron,  and  iron- 
pvriles,  in  Mainland,  the  largest  ut'  the  Shetland  Islands. 
It  hsa  been  long  known  as  a  mineral  produclion  of  Corn- 
wall, where  it  octnirs  in  veins  that  traverse  gninite,  and 
claj'-ilaie,  along  with  tinstone,  red  copper,  malachite,  iron- 
nn>,  runinian  quartz,  roek-crjstal,  sometimes  witli  chlorite, 
he  It  generally  o«-urs  near  the  surface,  or  only  a  few  fa- 
tbons  under  it,  although  there  are  instaneee  of  its  being 
fixnd  verv  deep  in  some  of  the  veins.  It  is  met  with  in 
the  mines  named  Huel-Unity,  Cook'a  Kitchen,  Mullion, 
Cambome,  St  Just,  Poldory,  and  also  in  the  rocks  of  the 
Lucard.  It  occurs  in  Nulsoc,  one  of  tJie  Faroe  I^landii, 
imbedded  in  amygdaloid,  along  with  tibruiis  anil  radiated 
EtolHe,  and  cupper-green  ;  in  the  Bear  Ishinds  in  the  ^Vhite 
Sea ;  at  Gullardsnid-scliurf  in  Norway,  in  serpentine ;  at 
l-"rwlricb.i.«)in(le,  also  in  Norway,  along  with  earthy  blue 
copper,  and  wipper-green,  in  grey  homslone  and  limestone; 
«I  Guldholmen,  near  Moss  in  Norway,  along  with  calcare< 
oavgpar.  in  a  trap  rock ;  at  Falilun  in  Sweden  ;  in  the 
HjbXz,  as  at  Illankenburg,  where  it  is  associated  with 
bfown-i^ar,  and  brown  hematite,  in  veins  that  traverse 
gny-wacke-slate ;  in  different  veiiigenous  formations  that 
taversc  gneiss,  in  the  Saxon  Erzgebirge ;  in  beds  of  bitu- 
tninmi*  morl-slatc  at  Bottendorf  in  Thuringia;  in  the 
Brennthftl,  near  Muhlbacli  in  Salzburg,  in  clay-slate ;  at 
KotuMlorf  in  the  Westerwald,  in  beds  of  ironstone ;  at  Al- 
■tskirrht-n,  in  veins  that  traverse  grey-wackc,  where  it  ia 
OMonated  with  brown  iron-ore,  malachite,  red  copper,  cojj- 
jicr-grevn,  coppcr-glanre  or  vitreous  copper-ore,  and 
cjoortx  ;  at  Kcichcnbaeh,  near  Oberstein,  in  tla't^  amjgda- 
iady  tiong  wilii  prehnilc;  ut  St  Bel,  near  Lyons  in 
France ; 


94  '  OEN.  5.  COPPER.  [ct.  S,  MSTAL.  MIH. 

France;  in  rrins  that  traverse  gneiss,  in  the  Kenziger- 
thall  in  Suabia;  in  the  mine  of  Maria-Taferl,  at  Mol- 
dowa  in  the  Bannat,  in  syenite-porphyry ;  and  in  difierent 
mines  in  Hungary. 

Jsia.-^In  the  Island  of  Japan,  alcnig  with  red  ocqpper, 
and  brown  iron-ore ;  in  large  masses  in  the  Kurile  Islands; 
in  the  Altain  and  Uralian  Mountains ;  Eamschatka ;  and 
China. 

Nar(k  Jffimodk— In  masses  in  the  sdil  in  Canada ;  on 
the  banks  of  Copper-mine  River,  on  the  confines  of  the 
Arctic  Ocean ;  in  the  mines  of  Ingaran,  near  the  base  of 
the  volcano  of  Jorullo,  in  Mexico,  along  with  copper- 
glance  or  vitreous  copper-ore,  and  red  copper ;  in  the  in- 
tendafcy  of  Valladolid ;  and  in  the  province  of  New  Mexi- 
co. 

South  America, — Large  masses  of  native  oofqper  are  met 
with  on  the  surface  of  the  uncultivated  and  thinly  inhaU^ 
ted  regions  of  Brazil ;  and  Professor  Vandilli  informs  us, 
that  a  mass  weighing  S600  lb.  was  found  in  a  valley  near 
to  Cacfaoeira,  in  that  country.  It  uieasures  S  feet  2  inches 
in  length,  2  feet  1  inch  in  breadth,  and  10  inclies  in  thick- 
ness. Its  surface  is  rough,  and  covered  in  sonte  places  witli 
malachite  and  red  copper.  Very  lately,  an  American  gen- 
tleman, Dr  Baron,  discovered  a  large  mass  of  native  cop- 
per in  the  river  Onatanagan,  to  the  south  of  the  (Lake  Su- 
perior. He  describes  it  as  measuring  12  feet  in  circumfe- 
ferencc  at  one  end,  and  14  feet  at  the  other.  It  is  also  met 
with  in  the  upper  mines  of  Chili. 

Uses, 

The  copper  used  for  economical  and  other  purposes  is 
obtained  from  tlic  ores  of  copper  afterwards  to  be  describ- 
ed 
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^^H^  oalivc  copper  seldom  occurring  in  any  considerable 
^^teiti^.  Combined  witii  xinc,  it  funus  the  us«;ful  com' 
pound  calied  Broft,  oud  with  tJn,  Bcll-Mctal  or  bronze.  It 
ia  tilao  used  in  (coinage,  either  \nire,  or  when  combined 
with  gu)d  or  wivcr,  to  which  it  gives  a  greater  degree  of 
InuKrily.  lit  oxide  ia  employed  in  colouring  glass  eud 
porvcLiin  green ;  and  when  combined  witli  acetic  acid,  it 
•ffofds  tJie  well-known  pigment  called  Verdigris.  Great 
(puuiUtics  of  it  ore  iiscd  for  ahcathmg  tlic  tiottom  of  itliipt 
■Mendttl  fiH*  long  voyages  Into  warm  climates,  to  preserve 

In  from  the  attack  of  the  Teredo  Tutvai'ui,  and  olher  dc- 
ctive  vermeft.  When  covered  with  tin,  it  is  employed 
culinary  vessels, 
rtiia  metal,  ss  already  mentioned,  la  occasionally  found 
ITTiil  masses,  dispersed  over  the  surface  of  the  earth  in 
ultivaled  countries ;  hence  Werner  conjectures,  that  it 
W9M  the  first  metal  worked  by  man.  From  its  known  me- 
tallic diaracteni,  diis  opinion  may  be  considered  as  very 
proh^le:,  eiq)eci«lly  when  iiuiiiwrted  by  the  ^account  which 
■  givvu  of  some  of  the  native  tribes  of  the  north-western 
parts  of  Amrrica,  who,  though  little  civilized,  have  applied 
to  domcMic  [nirposes  the  native  copper  with  which  their 
country  abounds.  It  is  ^so  known,  that,  at  a  very  early 
pctiod,  duineftic  utensils,  and  instrumenti;  of  w.-ir,  were 
made  of  M  ronipound  of  this  metal  and  tin :  eveo  during 
the  Trojan  war,  as  we  learn  fntm  Homer,  the  combalants 
had  no  oilier  armour  hut  what  was  made  of  bronze,  w  hieh 
is  a  mixture  of  copper  and  tin.  Mocrobius,  who  wrote  in 
(be  fourlli  century,  informs  us,  that  when  the  Etruscans 
cd  building  a  new  city,  they  marked  out  its  limits 
I  coulter  of  bi-ass,  and  that  priests  of  the  Subincs 
tt  in  the  habit  of  cutting  tb«r  hair  with  a  knife  of  the 
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^ame  metal  *.  The  Greek  and  Roman  sculpton  executed 
fine  works  of  art  in  porphyry,  granite^  and  othto  hard  mi« 
nerals,  by  means  their  copper  instruments.  The  great  hard-^ 
ness  of  the  andent  copper  instruments,  has  induced  histo^ 
rians  to  believe,  that  the  andents  possessed  a  particular  ae^ 
cret  for  tempering  copper,  and  converting  it  into  steel. 
There  is  no  doubt  the  axes  and  other  ancient  tools  were 
almost  as  sharp  as  steel  instruments ;  but  it  was  by  a  mix- 
ture with  tin^  and  not  by  any  tempering,  that  they  aequi-- 
red  their  extreme  hardness.  Axes,  and  other  instrumenta 
of  copper,  have  been  discovered  in  the  tombs  of  the  an- 
cient Peruvians^  and  also  in  tliose  of  the  early  inhabitants  of 
Mexico.  These  were  so  hard,  that  the  sculptors  of  these 
countries  executed  large  works  in  the  hardest  greenstone 
and  basaltic  porphyry  :  their  jewellers  cut  and  pierced  the 
emerald,  and  other  precious  stones,  by  using  at  the  same 
time  a  metal  tool  and  a  siliceous  powder.  Humboldt 
broitght  with  him  from  Lima  an  ancient  Peruvian  chisel^ 
in  which  M.  Vauquelin  found  0.94  of  copper,  and  0.06  of 
tin.  This  mixture  was  so  well  forged,  that,  by  the  close- 
ness of  the  particles,  its  specific  gravity  was  8.815 ;  while, 
according  to  tlie  experiments  of  M.  Briche,  chemists  never 
obtain  this  maximum  of  density,  but  by  a  mixture  of  16 
parts  of  tin,  with  100  parts  of  copper.-  It  appears  that 
the  Greeks  and  Romans  made  use  of  both  tin  and  iron  at 
the  same  time  in  the  hardening  of  copper.  Even  a  Gaul- 
ish axe,  found  in  France  by  M.  Dupont  de  Nemours, 
which  cuts  wood  like  a  steel  axe,  without  breaking  or  yield- 
ing, contains^  according  to  the  analysis  of  Vauquelin,  87  of 
copper,  3  of  iron,  and  9  of  tin  +• 

Observations. 


JiM 


*  MacroUus,  Saturnalia,  lib.  t.  cap.  19.  p.  29.  512. 
"i  Ilumboldfs  New  Spain. 
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Observations. 

1,  Native  Copper  is  distinguished  from  Copper-^nkkel,  by 
iu  DiBlleability,  and  inferior  degree  of  Iiardness;  copper- 
nidtcl  being  aemi-hard,  bordering  on  hard,  and  brittle. 

2.  When  iron-plates  are  put  into  a  solution  of  copper  vi- 
triol, ihcir  surfaces  soon  become  a>vered  with  a  coating  or 
crust  of  mnlleahle  copper,  wliich  is  called  Copper  of  C&. 
toentation.  As  copper  thus  formed  is  an  artificial  product, 
il  cannot  be  included  in  a  system  of  oryctognosy. 


iir ' 


Gimrs  VI.    IRON. 
Tau  G4DIU  oontunsone  Speciee,  viz.  Octahedral  Ikml 

].  Octahedral  Iron. 

Octaedrisdies  Eisen,  Jfofo. 

Gedi«^ai  Ksen,  Werner. 

This  Spedes  u  (Uvided  into  two  Subspedes,  viz.  Tenet, 
trial  Native  Iron,  and  Meteork  Native  Iron. 

First  Sub^edes. 

Terrestrial  Native  Iiod. 

Tellureiseo,  Werner. 

GtHtgen  Earn,  Charptntitr,  Miseralogitdie  Geogrqilue  voo 
Sm^ucd,  s.  SW_FonilM  gediagen  EiMn,  Xb^nA,  Beit, 
Vol.  III.  G  K  iv. 


b.  iv.  8.  108.»*Fer  nadf  amoiphe^  tlwhf,  TmbL  p.  98^— 
Massive  Native  Iron^  Aikm,  p;  96. 

Its  colour  is  steel-grey. 
It  occurs  masfflve,  in  plates,  and  in  leaves. 
Internally  it  b  glistemng,  and  the  lustre  is  metallic. 
The  fracture  b  hackly. 
It  b  opaque. 

It  b  malleaUe ;  but  not  in  so  high  a  dq^ree  as  meteoric^ 
iron. 

It  b  hard 
Itbmagnetic. 

ConriUuerU  Part8. 

From  the  mine  named  Johannes,  near  Gictr 
Kamidorf  in  Saxon j. 

Iron,  -  -  92.60 

Lead,  -  -  6.00 

Copper,         -  -  1.50 

ioo.oo 

Klaprothy  Bat  b.  iv.  s.  106. 

GeognosUc  and  Gtographic  SihtaHons. 

It  b  said  to  have  been  found  associated  with  brown  iron- 
stone, sparry  ironstone,  and  heavy-spar,  at  Kamsdorf  * ; 
along  with  clay  and  hematite  at  Eibenstock  -f ;  with  brown 
ironstone  and  quartz,  in  a  vein  in  the  mountain  of  Oulle, 

in 

*  Chaipcntier,  Minerak^  GeognpUs  ▼•  Sachacn,  i.  S48» 
t  WiONes  fttft  bb  I.  i.  ISOli 
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in  the  Tkinity  of  Grenoble  *  ;  at  Afiedziana-Gora  in  P<v 
hgd  ^ ;  in  the  scunai  of  the  volcanic  mountaiii  of  Gra^  e- 
wAXf  in  the  depanment  of  Puy  de  Dome  J  ;  inibeddeJ  in 
AnwricBn  iron-pyrites  |) ;  and  it  is  said  in  the  island  of 
Bourbon  j£. 

Observattons. 

1.  I.ucas  mentions  a  pseudo-volcanic  slctl,  foiina  near 
tilt  vilJnge  of  Bouiche,  in  thf;  department  of  llic  A]ii(.T 
in  France.  It  was  discovered  by  M.  Mossier,  in  the  form 
of  small  globules  imbedded  in  minerals,  which  bad  been 
Korilied  by  tlic  lire  of  a  coal-ooine,  formerly  in  a  state  of 
bflammation, 

2.  The  Kamsdorf  and  Eibcnstock  irons  appear  to  be 
accidental  artificial  masses. 


Second  Subspecies. 
Meteoric  Native  Iron. 
Meteorosen,  Karsteti. 

f^M.  HisL  NaL  xxxiv.  !«.  (41.  ed.  Btp.  t.  S60.)  &  ii.  56.  (ed. 

Bip.  ■.  166.)^.— HeteoTStein,  JUapntk,  Bett  b.  iv.  s.  99- 

G  2  lOI. 


annul  de  Phjriqus,  JuUlM  1791. 
f  Joamal  da  Fby^ue,  t.  65.  p.  ItS. 
X  Hoaicr,  fat  Lucw'i  TaUeau,  t.  1.  p.  367. 
I  PiDtut,  Jmnul  dc  PbjMque,  t.  61.  p.  27t. 
I  Biaag.  t.  >.  p.  lis. 

f  DiArentia  forrl   nunienMi:  Prim*,  in  pxat  Mnw  cteb'vet  ll«mi 
m*  (phdMt)  fn  LaaidK,  anoo  witegaMa  DC  Ciaana  ■  FartUi  Intarcmiu* 
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101.  Id.  L&mhard,  TabeL  s.  62.  Id.  Karsten,  TabeL  s.  64. 
— -Fer  natif  meteorique,  Hcnof,  TabL  p.  93. — ^Meteordsen^ 
Haus.  Handbuch.  b.  i  8. 114. — Fer  naUf  meteorique^  Laicai-j 
t  ii.  p.  358.-'Meteoric  Native  IroD,  Aikm,  p.  95. 

External  Characters. 

Its  colour  is  pale  steel-grey,  which  inclines  to  silver- 
white,  like  platina.  It  is  generally  covered  with  a  thin 
brownish  crust  of  oxide  of  iron. 

It  occurs  ramose,  imperfect  globular,  and  disseminated 
in  meteoric  stones. 

Its  surface  is  smooth  and  glistening. 

Internally  it  is  intermediate  between  glimmering  and 
glistening,  and  the  lustre  is  metallic. 

The  fracture  is  hackly. 

The  fragments  are  blunt-edged. 

It  yields  a  splendent  streak. 

It  is  intermediate  between  soft  and  semi-hard. 

It  is  malleable. 

It  is  flexible,  but  not  elastic 

It  is  very  difficultly  frangible. 

Specific  gravity  7.575,  Karsten. 


Iron, 
Nickel, 

Constituent 

Agraxxh 

96.5 
3.5 

Parts. 
Beit.  b.  iv. 

Mexieo* 

96.76 
S.S5 

100.0 
Klaproth, 

100.00 
8.  101,  102. 

According 

•ft,  olmMfqiM  cum  eo  Lueani  Tn^Htet^  quorum  magnui  numerus  in  czerdtu 
erat.     XJ^e»  fum  pluitj  tpoMgiarum/ere  wmUtfuiu 
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AMfAig  to  Mr  Howard^  the  natiye  inm  fiiund  in  & 
Iwia,  South  America^  and  Sen^al,  oontams  a  portioa  of 
MiduL  The  American  contains  010;  the  Siberian  ai7; 
and  the  Senegambtan  0.5  and  0.6L 

QmigrapKc  SiiuaiiaiL 

This  subspecies  of  iron  appears  to  be  fbnned  in  the  at- 
mcMphere  by  some  process  hitherto  unknown  to  us.  It  b 
piedpitaied  towards  the  surface  of  the  earth  in  masses  of 
greater  er  less»  magnitude,  and  which  generally  appear  to 
proceed  from  fire-balls.  Thefallof  masses  of  iron  from  the 
heaTenSy  has  been  known  from  a  very  eariy  period,  and  in- 
stances of  it  have  even  occurred  in  our  own  times,  as  will 
appear  from  the  following  enumeration : 

1.  About  56  years  before  the  Christian  era,  a  mass  of 
spongy  iron  fell  from  the  atmosphere  in  Lucania  *. 

2.  In  the  year  648,  a  glowing  mass,  like  a  fiery  anvil, 
fell  from  the  air,  at  Constantinople.  This  appears  to  have 
been  a  mass  of  iron. 

8.  Avicenna  speaks  of  a  mass  of  iron  weighing  50 
pounds,  which  fell  from  the  air  near  Lurgea ;  and  Aver- 
rfaoes  of  a  mass  of  iron,  estimated  to  wdgh  100  pounds, 
which  fell  at  Cordova  in  Spain,  and  of  which  swords  were 
made. 

4.  In  the  year  1164,  during  the  feast  of  Pentecost,  a 
shower  of  iron  fell  in  Misnia  -f*. 

5.  A  great  mass  of  iron  fell  from  the  air,  in  a  forest  near 

to 

•  PHn.  HiiL  Nat  U.  p.  56. 

t  Gcorg.  Fabfic  Rer.Mifiiic.  lib.  L  p.  3S. 
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to  Neuhof,  between  Ldipnc  and  Grinuna,  between  the  yean 
1640  and  1550  *. 

&  In  the  year  1559»  five  stones  cfr  massea  of  iron  feB 
near  Miskoz  in  Transylvania +. 

7.  In  the  years  1560  and  1570,  many  masses  of  iron  fell 
in  different  places  in  Piedmont. 

8*  In  the  year  1603,  a  mass  of  metal,  probably  iron)  fdl 
in  Bohemia. 

9.  In  the  year  1652,  a  mass  of  iron,  wdghing  5  pounds^ 
fell  in  India,  about  100  leagues  south-east  of  Lahore. 

10.  There  is  preserved  in  the  town  of  EUbogen  in  Bo» 
hemia,  a  mass  of  iron  weighing  SOO  pounds,  which  iqp» 
pears  ^  have  fallen  from  the  air  in  the  year  1647 ;  and  it 
is  said,  about  die  same  time,  a  ball  or  mass  of  iron  fell 
from  the  air  on  board  a  ship  in  the  open  aea^  and  killed 
two  men. 

11.  On  the  ISth  of  January  1683,  a  stone  or  mass  of 
iron  fell  near  Castrovillari  in  Calabria  ^. 

IS.  In  the  bistiopric  of  Agram  in  Croatia,  on  the  aftav 
noon  of  the  26th  of  May  1751,  a  fire-ball  burst  with  a  loud 
explosion,  and  two  masses  of  iron  fell  from  it ;  the  one 
fragment,  which  weighed  71  pounds,  simk  a  considerable 
depth  into  the  earth ;  and  the  other,  which  was  16  pounds 
weight,  fell  on  the  surface  of  a  meadow,  at  the  distance  of 
SOOO  paces  from  the  former.  The  largest  fragment  is  still 
preserved  in  the  Imperial  tabinet  in  Vienna. 

IS.  A  mass  of  iron  weighing  66  pounds  fell  at  Chantoney 
in  Vend^  on  the  5th  August  1812  ||. 

Bendes  these  undoubted  instances  of  meteoric  iron, 

others 


«  Albini,  Mebvnlacbe  Berg4:hronik,  p.  139. 
t  Nic.  Istbuansii,  Hist.  Hnngar.  I.  zz.  lb!.  394. 
t  Mercati,  MetalloUieca  Vaticani,  cap.  ziz.  p.  24%, 
II  7^  ft^  was  commnnlcatcd  bj  Mr  HeulsndL 
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olben  less  certain  are  mentioned ;   and  of  these  ihe  most 

markable  are  die  foiton-ing: 
'  1.  Professor  Pallas,  many  years  ago,  discovered  a  mass 
|af  oaljve  iron,  abuut  IGOO  pounds  weight,  lying  on  the  sur- 
6ce  of  a  hill  helween  Krasnojark  and  Abakunsk.  Ii  is 
coHEidcred  as  a  holy  relic  by  the  natives,  who  believe  that 
it  feO  from  heaven.  It  is  enveloped  in  a  slight  bnmtuBh 
oolourcd  cnisi,  and  the  vesicular  cavities  are  filled  with  ■ 
nmeral  of  the  nature  of  oHvine.  It  has  all  the  charactera, 
1  external  and  chemical,  of  meteoric  iron :  hence  it  is 
lUjr  supposed  to  have  had  a  dmilar  origin. 
f  9.  Gotdberry,  in  his  joiiniey  through  Western  Africa,  in 
If  years  1805-7,  fomid  a  muss  of  native  iron  in  the  Great 
1  of  Sahm.  Fragments  of  it  were  brought  to  Eu- 
e  bj-  Colonel  O'Hara,  and  were  analysed  by  Mr  How- 
aid^  who  found  it  compoiicd  of  Q6  [uuts  of  Iron  and  4  of 
NidtfO. 

3.  Barrow  nientJons  a  mass  of  iron  he  inet  with  on  llie 
banks  of  the  Great  Fi^  Hiver.  iu  CafTraria,  in  Southern 
Africa.    Clilodni  is  of  opinion  that  it  is  meteoric ;  but  Bar- 

V  oonuders  it  as  an  arUficial  mxis. 
[  4.  Several  masses  of  native  iron  have  been  met  with  in 
A  mass  found  at  Zacatecas,  about  fifteen  years 
,  aocordiag  to  Uumboldi,  still  weighed  nearly  SOOO 


I 


ff.  Bougainville,  the  French  circumnavigator,  discovered 
M  cnonnowB  moss  of  native  iron  on  the  luuika  of  the  river 
Ia  Plata  in  South  Ainericu.  It  is  calculated  to  wdgb 
about  100,000  pounds.     It  has  not  been  analysed. 

6.  Many  years  ago,  a  mass  of  native  iron,  calculated  to 
*nigh  about  SO  tons,  was  discovered  in  the  district  of  St 
Jagodet  £atro,  in  South  America.  It  lies  in  the  middle 
of  ■  great  plain,  and  no  rock  or  mountain  within  an  hun- 
dred 
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dred  miles  of  H.  Proust  aaoertained  that  it  oontained  mc- 
kel :  and  Howard  found  it  composed  of  90  parts  of  iron 
and  10  of  nickel  in  100  parts.  This  fact,  with  its  general 
aspect,  strongly  favours  the  idea  of  its  meteoric  ongin. 

7.  Dr  Bruce,  in  the  American  Mineralogical  Journal, 
mentions  a  mass  of  iron,  weighing  3000  pounds,  which  is 
said  to  have  been  found  near  the  Red  River.  It  is  8  feet 
4  inches  in  length,  and  2  feet  2  inches  in  breadth.  Its 
qpecificgravity  is  7.400.  According  to  Professor  Silliman 
and  Colonel  Gibbs,  it  contains  nickel  as  a  constituent  part 

8.  A  large  mass  of  iron,  supposed  to  be  meteoric,  has 
been  ascertained  to  exist  on  the  shores  of  Baffin^s  Bay,  by 
the  expedition  under  Captain  Ross  *. 


■■I 


Genus  VII.     ARSENIC. 
This  Genus  contains  one  Species,  viz.  Native  Arsenic. 

1.  Native  Arsenic. 
Gediegen  Arsenik,  Werner  <$*  Mohs. 

Cadmia  bituminosa  of  Agricda. — ^Arsenicum  uativum^  WalL  t.  ii. 
p.  161.— Gediegen  Arsenik,  Wem,  Pabst.  b.  i.  s.  807.  Id, 
Wid.  8. 965. — Native  Arsenic,  Kirw,  vol.  ii.  p.  ^5. — ^Arsenic 
testae^,  De  Bom,  t  ii.  p.  194. — Gediegen  Arsenic,  Emm.  b.  ii. 
s.  548. — ^Arsenic  natif.  Lam.  t  i.  p.  353»  Id.  Hauy,  t.  iv. 
p.  220.     Id.  Brock,  t  ii.  p.  435.— Gediegen  Arsenik,  Reuss, 

b.  iv. 

*  Mj  young  friend  and  pupil  Dr  Fy A  informs  me,  he  hat  detected  about 
S  fer  cetU.  of  Kickd  in  the  Iron  of  Baffin*!  Bay,— a  drcumttance  which  in* 
ereaica  the  probability  of  iti  being  of  meteoric  origfiii 
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/A  JBML  a.  50a-nAjrmiic  natif,  Lmeat,  p.  l9SL  Id.  Aw^ 
fbSSBi^-Oedkgfln  Arwnik,  i^oNAon^  Tabd.  t.  78w-*Aneme 
■iftiC  JBm0.  t  iL  Pi  80^— Gedicgen  Araenic,  jKontaiy  TabeL 
a.  74-  /(L  ^«i»*  ••  TO^Anenic  natif,  Hm^,  TabL  p^  106. 
'  Gcditgqi  Anenicy  fToact.  b.  L  a.  190.  Id.  Hojf.  b.  iiL 
a.  S07^— Native  Anenic^  JEU,  voL  iL  p.  203.  /dl  Aikm, 
p.  185. 

External  Characters. 

On  the  fineah  fracture  it  is  whitish  lead-grey,  in^lipjng  to 
tin-white :  it,  however,  tarnishes  very  quickly,  first  gnj» 
and  then  greyish-black. 

It  occurs  massive,  disseminated,  in  plates,  reniform,  bo- 
tryoidal,  reticulated,  with  rhomboidal,  cubical,  and  conical 
impresnons ;  also  in  distinct  concretions,  which  are  straight 
and  8oo[nform  radiated,  small  and  fine  granular,  and  thin 
and  curved  lamellar. 

Externally  it  is  either  rough  or  granulated,  and  very 
feebly  glimmeriDg. 

Internally,  on  the  fresh  fracture,  it  is  usually  glistening, 
inclining  to  glimmering,  sometimes  to  shining,  and  the  lustre 
is  metallic. 

The  fracture  is  small,  and  fine-grained  uneven. 

The  fragments  are  indeterminate  angular,  and  rather 
diarp>edged. 

It  is  harder  than  calcareous-spar,  but  not  so  hard  as 
fluor. 

It  is  difficultly  frangible. 

It  is  rather  sectile. 

The  streak  is  shining  and  metallic. 

When  struck,  it  has  a  ringing  sound,  and  emits  an  arse- 
nical odour. 

Specific 
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SpeoRc  gravity,  £.7240,  &768S,  iBrtMOfi.~£.670»  Kir^ 
man. — 5.7,  5.8,  Mohi. 

Chemical  Characters, 

Before  the  blowjnpe  it  yields  a  white  smoke,  diffuses  an 
arsenical  odour,  bums  with  a  blue  flame,  is  graduaUy  and 
ahnost  entirely  volatilised,  and  depontes  a  wUte  eoatmg  on 
tbecoaL 

Conetituewt  Parts. 

It  usually  contains  a  small  portion  of  iron,  and  when  it 
eccurs  with  gold  ex  olver,  a  little  gold  or  silver. 

Geognastic  Situation. 

It  occurs  in  veins  in  primitive  rocks,  as  in  gneiss,  mica- 
slate  and  clay-slate,  and  less  frequently  in  transitioii  and 
secondary  rocks.  In  these  repositories  it  is  generally  found 
where  several  veins  cross,  and  then  it  is  a  frequent  precur- 
sor of  rich  bursts  of  silver  or  cobalt,  or  it  points  out  the 
terminaticHi  of  valuable  accumulations  of  (mtcs.  It  is  fre» 
quently  associated  with  red  silver,  alver-glance  or  sulphu- 
retted silver-ore,  arsenical  pyrites,  orpiment,  and  galena  or 
kad-glance ;  sometimes  also  along  with  native  nlver,  alver- 
white  cobalt,  grey  copper-ore,  grey  antimony-ore,  copper- 
nickel,  sparry  iron,  iron^pyrites,  copper-pyrites,  heavy-spar, 
calcareous-spar,  brownp«par,  fluor-spar,*  and  quartz. 

Geographic  SUtiOtion. 

Europe, — It  occurs  at  Eongsbci^  in  Norway,  along  with 
ores  of  silver,  cobalt,  and  antimony,  at  Andreasberg  in  the 
Hartz,  and  Alleniont  in  France :  in  veins  along  with  red 

sihrcr^ 
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dfcr,  kl  nriwi  ihtHi  at  JoMUmidial  in  BehtaiM,  and  with 
die  Mme  nmienl  in  gnaas,  at  Freybeig  in  Saxony,  and  at 
Sl« Maria  ain  IfincamFvance;  and  k  is  altofimndin 
Slaa%  Sodbia,  Spain  and  Hungary. 

jliio.— In  kiga  manes  at  the  bottom  of  a  alfsMnina  at 
SSneof  in  Siberia. 

Felix  in  ChiU*. 


OxNDs  VIII.— BISBfUTH. 

This  Crenus  contains  one  Species,  viz.  Octahedral  Bis*- 
nulh. 

1.  Octahedral  Bismuth. 

Octaedrisches  Wismuth,  Mohs. 
Gediegen  Wismuth,  Werner. 

Wiimnthmn  nativum^  WaU,  t  ii.  p.  205. — Gediegen  Wismuth, 
Werner,  Pabst  b.  i-  s.  183.  Id.  Wid.  s.  887— Native  Bis- 
muth, Kirw.  voL  ii.  p.  264. — Bismuth  natif^  De  Bom,  t.  iL 
p.  2 1 4. — Gediegen  Wismuth,  Emm.  b.  ii.  s.  434. — Bismuth 
natif.  Lam.  t  ii.  p.  331.  Id.  Hauy,  t  iv.  p.  184.  Id.  Brock. 
t.  ii.  p.  343. — Gediegen  Bismuth,  Reuss,  b.  iv.  8.  310.  Id. 
Mohs,  b.  iii.  a.  633. — ^Bismuth  natif,  Brong.  t  ii.  p.  131.  Id. 
Hauy,  TabL  p.  105. — Gediegen  Wismuth,  Hau$.  Handb. 
b.  L  a.  123.  Id.  Hoff.  b.  iv.  s.  65. — Native  Bismuth,  Aikin, 
p.  121. 

Eortenial 

•  Hcalud. 
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External  Characters. 

Its  colour  on  the  fresh  fracture  surface  is  alver-white^ 
which  inclines  to  red ;  but  bj  exposure  it  soon  becomes 
tarmshed,  with  columbine  or  temper  steel  colours. 

It  is  seldom  massive,  generally  disseminated,  and  in 
leaves  having  plumosely  streaked  surfaces ;  also  dentifcMrm, 
in  coarse,  small  and  fine  granular  distinct  concretions,  and 
crystallized  in  the  following  figures : 

1.  Octahedron. 

S.  Tetrahedron,  in  which  the  angles  are  truncated. 

8.  Cube. 

The  crystals  are  small  and  very  small. 

Internally  it  is  splendent,  and  the  lustre  is  metallic. 

It  has  a  fourfold  cleavage,  tlie  folia  in  the  direction  of 
the  planes  of  the  octahedron. 

The  fragments  are  indeterminate  angular  and  Uunt. 
edged. 

It  is  harder  tlion  gy|)sum,  but  not  so  hard  as  calcareous- 
sixu*. 

It  is  malleable. 

It  b  rather  difficultly  frangible. 

Specific  gravity,  8.9,  9.0,  Mdhs, ^9.670,  JTiniMm.— - 

9.0202,  Brisean. 

Chemical  Cluiracters. 

It  melts  even  by  the  flame  of  a  candle ;  before  the  blow- 
pipe, it  mdts  very  quickly  to  a  silver-white  globule,  which, 
by  continuance  of  the  heat,  is  volatilized,  and  depo^tcs  a 
white  covering  on  the  charcoal.  It  dissolves  with  efier- 
vescence  in  nitric  acid ;  but  if  we  add  water  to  the  solution, 
it  is  precipitated  into  the  form  of  a  white  powder, 

Geognoitic 


4 
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QiBjgnoiiie  Siimiikm. 

It  oecun  in  vans  in  gneiss,  mica-slatey  and  ck^-date. 
It  is  nsqaDy  aeoompaiued  with  ores  of  cobalt,  particulaify 
1m  ulule  cdbalt  and  grey  cobalt ;  also  with  copper  nid^elt 
bimuth  ochre,  iron  pyrites,  qparry  iron,  and  brown  blende; 
tometimes  with  native  mlver,  and  very  seldom  with  galena 
or  lead-glanoe;  the  vein-stones  are  quartz,  homstone,  calcft- 
ifousspar,  brown  spar,  and  heavy  spar. 

Geographic  SUuatian. 

Europe.'^^lt  is  found  at  St  Columb  and  Botallack^  in 
Cornwall,  but  more  frequently  at  Johanngecngenstadt  and 
Sdmeeberg,  in  the  Kingdom  of  Saxony,  than  in  any  diE- 
trict  in  Europe :  it  occurs  also  in  considerable  quantity  at 
Joachimsthal  in  Bohemia ;  and  in  less  abundance  in  the 
Black  Forest  (Schwarzwald^  in  Swabia.  It  has  been  also 
met  with  at  Zalathna  in  Transylvania ;  Temeswar  in  the 
Bannat ;  at  Biber  in  Hanau ;  St  Saveur,  and  in  the  mines 
of  Brittany  in  France ;  Dalecarlia  and  Nerike  in  Sweden; 
and  Modum  in  Norway. 

AmerictL^^lt  occurs  at  Huntington,  parish  of  New- 
Stratford,  in  the  State  of  Connecticut,  in  a  vein  of  quartz, 
along  with  native  silver,  common  and  magnetic  pyrites,  and 
galena  or  lead-glance  *. 

Uses. 

It  enters  as  an  ingredient  into  the  composiUon  of  printing 
types,  and  of  pewter ;  is  used  as  solder,  in  the  construction 
of  mirrors,  and  for  the  refining  of  gold  and  silver;  its  oxide 

is 
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18  used  as  a  white  fngment,  as  an  essential  ingredieiit  in  4 
of  salve,  which  is  used  for  ^ving  a  black  odour  to  the 
lir,  and  as  an  ingredient  in  sympathetic  ink.  All  file  bia- 
muih  of  connnerce  is  obtmned  from  Saxony. 

ObservatkyM, 

1.  Its  prindpal  characters  are,  colour,  cleavage^  maUeiu 
Inlity,  softness  and  wdght. 

8.  It  is  distinguished  from  Bismuth-glanee  by  its  colour 
and  r^ular  external  figures;  the  recticulated  varieties, 
from  ReHculated  NaHve  Silver y  by  their  colour  and  infericn: 
mallealnlity;  and  its  colour  and  hardness  distinguish  it 
from  Native  AnHmongf. 


GencjsIX.    antimony. 

This  Genus  contains  two  Spedes,  viz,  DodecahednH 
Antimony,  and  Octahedral  Antimony. 

1.  Dodecahedral  Antimony. 

Spies^as,  Mohs. 

Grediegen  Sjnesglas,  Werner. 

* 

Sitab,  in  d.  Schriften  der  K.  Schwed.  Acad.  10.  b.  v.  1. 1748. 
s.  100.— -Regulus  Antimonii  nativus^  Wall  t  iL  p.  I96.— €^ 
diegen  Spiesglas^  Werner,  Pabst  b.  i.  s.  197.  Id,  Wid.  s.  909. 
^^Native  Antimony^  Kirw.  voL  ii.  p.  245.«»AntiinQnie  nalif> 

De 


External  Characters. 
Hts  colour  is  jierfect  tin-white.     On  tlie  ircsh  fracture  it 
utiinea  becomes  covered  with  a.  yellowish  or  greyish 
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Dt  Ram,  t.  ii.  p.  137. — Gciiiegen  Spiesglas,  Emm.  b.  ii.  s.  464. 
ADiimoDie  natir,  Ua'uy,  t  iv.  p.  252. — L'Antimonie  natiC 
L  L  ti.  p.  S69- — Gediegen  Spiesglanz,  Reuti,  b.  iv.  s.  S68. 
It  iMd.  b,  L  ».  277-  /J-  Slid.  2>ec  th.  s.  383.  Id.  Bert.  s.  473. 
L  JtfoAr,  b.  lii.  t.  688. — Aiitimonie  natif,  LtKot,  p.  171-^ 
C«diegen  Spieaglanz,  Leonhard,  Tabel.  s.  78. — Antimoine 
Utif,  Bnmg.  t  ii.  p.  126.  Id.  Brard,  p.  ^70.~GediegeD 
SpingUlu,  Kartlfn,  Tabel.  s.  72-  Id.  Hatit.  b.  70. — Native 
Antimony,  Kid,  vol.  ii.  p.  199- — Antimoino  natif,  Ilaiit/,  Tabl. 
p.  lie. — Gcdiegen  Spieaglanz,  Hoff.  b.  iv.  s.  99-  Id.  Haiu. 
^^-2Lmtlb.  b.  I  a.  1S5.— Native  Antimony,  Aikin,  p.  123. 

^Hltscoli 
^^■utiine 
■N>h. 

Il  occurs  massive,  disaemiuatcd,  renifonu;  also  in  dis- 
tinct concretions,  whicli  arc  coarse,  small,  and  fine  angulo- 
granular,  and  the  latter  arc  collected  into  thiii  and  curved 
luuiUliir;  and  crystallized,  in  the  following  figures: 
1.  Octahedron. 

S.  Rhoraboidal  dodecolicdroti. 

On  the  iresh  fracture  it  is  splendent,  and  the  lustre  U 
■Ctillic. 
Its  cJearage  is  octahedral  and  dudecahedral. 
The  fragments  are  sometimes  octahedral  or  dodecahe- 
dral,  mare  usually  indeterminate  angular,  and  blunt-edged. 
It  ix  harder  tliut  calcareous-spar,  but  not  so  hard  ob 
iaor-tpar. 

It  it  rather  sectile,  and  easily  frangible. 

Specific  gravity,  6.TS0,  Klaproth,  6.5,  6.8,  Mohs. 

ChamtJil 
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Chemical  Characters. 

Before  the  blowjnpe  it  melts  eaaly,  and  voladlixes  in 
the  form  of  a  grey  inodorous  vapour ;  if  the  mdted  glo- 
bule be  allowed  to  cool  slowly,  it  becomes  oov^^  with 
white  brilliant  acicular  crystals.  A  very  minute  globule 
of  ffllver  generally  remains  after  the  antimony  has  been  dis- 
npated. 


Antimony, 

Silver, 

Iron, 

ConsMuent  Parts. 
Klaproi 

AndreMbcig. 

98.00 
1.00 
0.25 

99.26» 
&,  Beit  b.  iii. 

8.172. 

Geognostic  and  Geographic  Sitttaiions. 

Europe. — It  is  found  in  argentiferous  veins  in  the  gneiss 
mountmn  of  Chalanches  in  Dauphiny,  where  it  is  accom- 
panied with  grey  anUmony  or  antimony-glance,  white  anti- 
mony, red  antimony,  silver-white  cobalt,  and  quartz;  at  An- 
dreasberg  in  the  Hartz,  associated  with  red  silver,  calca- 
reous-spar and  quartz;  at  Sahlberg, 'in  Westermannland 
in  Sweden,  disseminated  in  calcareous  spar. 

America. — ^At  Cuencame  in  Mexico. 

Observations. 


*  It  is  soipctimes  alloyed  with  a  small  and  variable  proportion  of 
flic ;  in  consequence  of  which,  its  vapour,  when  exposed  to  the  blowpipe, 
has  an  arsenical  odour. 
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[ShAtpA.AntimuMiai  SUtmr. 

Observations* 

1.  It  is  dmracterized  bj  colour,  cleavage,  distinct  con- 
cretions,  hardness  and  weight 

S.  It  b  distinguished  from  Native  Bismtdh  by  CQlour, 
want  of  tamish,  and  infericnr  specific  gravity ;  from  Jnti" 
manial  Silver  bj  infiirior  iqpecific  gravity,  and  in  some  de- 
gree bjr  colour. 


2.  Octahedral  Antimony. 
Octaedrisches  Spiesglas,  Moks. 

This  Species  contains  two   Subspecies,  viz.  1.  Antimo* 
nial  Silver,  2.  Arsenical  Silver. 

First  Subspecies. 

Antimonial  Silver. 

Spiesglas  Silber,  Werner. 

Mine  d' Argent  blanche  antimoniale^  RomS  de  Lisle,  t  i.  p.  460. 
— -Antimonialisch  gediegen  Silber^  IVid.  s.  684. — Antimoni- 
ated  Native  Silver,  Kirw,  vol.  ii.  p.  1 10.-^  Spies-glans  Silbcr> 
Estner,  b.  iiL  s.  337-  Id,  Emm.  b.  ii.  s.  l62. — ^Argent  antimo- 
nial. Brock,  t  ii.  p.  11 9.  Id.  Haiiy,  t  iii.  p.  391. — Spies- 
glanx  Silber,  Reuss,  b.  iii.  s.  325.  Id.  Lud.  b.  i.  s.  211.  Id. 
Suck.  2ter  th.  8. 135.  Id.  Bert.  s.  369.  Id.  Mohs,  b.  iii.  s.  12?^ 
-^Argent  antimonial,  Lucas,  p.  104. — Spiesglanz  Silber, 
LeonkardfTabeL  s.  53. — Argent  antimonial,  i^roit^.  t  ii.  p.  249. 
Id,  Brard,  p.  243. — Spiesglanz  Silber,  Karsten,  Tabel.  s.  60. 
Id.  Haus.  s.  70. — Sflver  alloyed  with  Antimony,  Kid,  voLJi, 
p.  85. — Argent  antimonial,  Haiiif,  Tabl.  p.  74.— ^Silberspies^ 
Vol.  Ill  H  glana. 
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glaniE,  Haus.  Handb.  b.  i.  s.  126 — SpiesgUs  Silber>  Hi^. 
b.  iii.  8.  46. — ^Antimonial  Silver;  Aikin,  p.  76. 

External  Characters, 

Its  colour  is  intermediate  between  silver-white  and  tin- 
white;  sometimes  inclining  more  to  the  one,  sometimes 
more  to  the  other,  yet  in  general  more  to  the  first. 

It  occurs  massive,  and  disseminated ;  also  in  ^tinct 
concretions,  which  are  coarse,  small  and  fine  granular.  It 
is  sometimes  crystallized,  and  in  the  following  figures : 

1.  Bectangular  four-sided  prism,  sometimes  truncated, 
or  bevelled  on  the  lateral  or  terminal  edges  and 
.  angles. 

52.  Unequiangular  six-sided  prism. 

3.  Double  six-sided  pyramid,  truncated  on  the  apices. 
The  crj'stals  arc  sometimes  adcular  and  superim- 
posed. 

The  surface  of  the  prisms  is  usually  longitudinally 
streaked ;  and  the  massive  varieties  uneven. 

Externally  it  is  glistening,  sometimes  only  gUmmering. 

Internally  it  is  shining  and  splendent,  with  a  metallic 
lustre. 

The  cleavage  is  octaliedral. 

Its  hardness  is  intermediate  between  that  of  calcareous- 
spar  and  fluor-spar. 

It  is  sectile,  and  rather  easily  frangible. 

Specific  gravity,  9.4,  £fa%— 10.000,  ^y^.— 9.820,  Kla-^ 
proth. 

Chemical  Cfiaracters. 

Heated  on  diarcoal  before  the  blowpipe,  the  antimony 
is  volatilized,  witli  the  odour,  which  is  peculiar  to  it,  and 

there 


jhu.  1.  WAT.  HIT.]    sr.  2.  octahedral  avtimoxv.      115 

[Swkap,  1.  Aniiwuniii4  Silver, 

there  remahis  a  mass  of  silver^  surrounded  with  a  bro'v^n 
slag,  which  colours  borax  green. 

Constituent  Parts. 

Pine  Cra«  Cosne  Gn-  Prom 

nularfhnn  nular  from  Andrett* 

Wolfacfa.  Wolfach.  berg. 

fiam»  89  78  7&85  84  76  75^ 

Aatimoiigr,       11  tS  2^75  1«  24  24} 


100   100   loaoo   100    loo    loo 

Selk     VaufucUn.    AbicL     Klap.  Beit.       Ibid.      lUd.  b.  iU. 

buiL8.30L  8.170. 

Geognosttc  Situation. 

It  occurs  in  veins,  in  granite  and  grey-wacke,  and  in 
both  situations  it  is  associated  willi  arsenical  silver,  native 
arsenic,  galena  or  lead-glance,  brown  blende,  and  calcareous- 
spar  ;  but  in  the  granite,  it  is  also  accompanied  -with  native 
silver,  red  silver,  in)n  pyrites,  straight  lamellar  heavy-spar, 
and  fluor-spar ;  and  in  the  grey-wacke,  with  native  anti- 
mony, red  silver,  silver-glance,  and  brown-spar. 

Geographic  Situation. 

It  occurs  in  veins  that  traverse  granite,  at  Altwolfach 
in  Suabia ;  in  vcias  that  traverse  clay-slate,  at  Andreas- 
berg  in  the  Hartz ;  at  Kasalla,  near  Guadalcanal  in 
Spain ;  and,  it  is  said,  also  at  the  Rathausberg  in  Gastein, 
and  the  Goldberg  at  Rauris  in  Salzburg ;  and  at  Allemont 
in  France. 

Observations. 

It  U  distinguishwl  from  Native  Silver^  by  its  scctility 
and  cleavage:  from    Uliite  Cobalt^  by  its  sectility,  and 

IT  2  inferior 
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infericHr  hardness :  from  Jrsemcal  Pyriki^  by  its  desvag^ 
and  inferior  hardness. 


Second  Subspecies,    ^ 

Aisenicd  Silver. 
Arseniksilber,  Wemtr, 

Id.  Wem.  Pabst  b.  L  s.  S8. — ^Argent  arsenical,  De  Bom,  t  n, 
jV  417* — ^Arsenikalisch  gediegen  Silber,  Wid.  a.  687.— Arse* 
nicated  native  Silver,  Kirw.  vol.  ii.  'p.  111. — ^ArsenicsDber, 
Estner,  b.  iii.  s.  342.  Id,  Emm,  b.  ii.  s.  165. — ^L'Argent  arae« 
cal.  Brack,  t  ii.  p.  122. — ^Argent  antimonial,  arsenifere,  et 
Hsrrifioe,  Hmnf,  t  iii.  p.  S96.--i-Ar8enik-s0ber,  Beius,  b.  iii. 
s.  499.  /i/.  LttiT.  b.  ii.  s*  211.  /(f.  iSvcib.  2ter  th.  s.  144.  Id. 
Bert  8.  503.  Id.  Moht,  b.  iii.  s.  131.  Id,  Letmhard,  TabeL 
a.  53.^— Argent  arsenical,  Brong.  t  ii.  p.  250.— SUber-arsenik, 
Karsten,  Tabel.  s.  74. — Silver  alloyed  with  Arsenic  and  Iron, 
Kid,  voL  ii.  p.  86. — ^Argent  antimonial  ferro-arsenifere,  Haiiy, 
Tabl.  p.  74. — ^Arsenik-silber,  Hqff\  b.  iii.  s.  48.— Arsenical 
Antimonial  Silver,  Aikin,  p.  19. 

EMemoi  Characters, 

Its  colour  on  the  fresh  surface  is  tin-white,  \rfiich  tar- 
nishes greyish  black. 

It  occurs  massive,  and  small  reniform  ;  also  in  distinct 
concretions,  which  are  reniform  curved  lamellar. 

Internally  it  is  glistening  and  metallic. 

The  fracture  is  small-grained  uneven,  witli  a  tendency 
to  a  cleavage. 

The  fragments  are  indeterminate  angular  and  blunt- 
edged. 

It  is  harder  than  antimonial  silver. 

It 
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[ AiAip.  2.  Arsenkal  Silver. 

It  IS  diiimig  in  the  streak. 

It  is  secdle,  slightly  incliiiiiig  to  brittle,  and  easily  firan- 
fiUe. 
Specific  gravity  9.440^  HaS^. 

Chemical  Characters. 

Befinre  the  blowpipe,  the  arsenic  and  antimony  are  to^ 
Istitized,  and  emit  a  garlic  smeU  ;  a  globule  of  silver  re- 
nains,  which  is  more  or  less  pure. 


Comtiiuent  Parts. 

Andreubeiig, 

Arsenic, 

S5.00 

IroD,            ... 

^^.9J5 

saver. 

12.75 

Antimony, 

4.00 

96.00 

^aprothy 

Beit.  b.  i.  s.  187- 

Geognostic  and  Geographic  Situations. 

It  generally  occurs  along  witli  native  arsenic,  dark-r^d 
ailver,  brittle  silver-glance,  galena  or  lead-glance,  and 
hrown  blende,  in  massive  white  calcareous-spar.  It  is  found 
in  the  Hart2 ;  also  at  Altwolfach  in  Suabia ;  and  at  Gua< 
dalcanal  and  Easalla  in  Spain. 

Observations,  " 

It  does  not  tarnish  so  quickly,  and  its  colour  is  lighter 
than  that  of  native  arsenic,  witli  which  it  has  been  con- 
founded. 

Gen.  X- 
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Genus  X.     TELLURIUM. 

This  Geniis  contains  one  Species,  viz.  Hexahcdral  Tel- 
lurium. 

1.  Hexahedral  TeUurium. 

Hexaedrisches  Tellur,  Mohs. 

Gediegen  Sylvan,  Werner^ 

Tellare  nutif  aurifere  et  ferrifere^  Hauy,  t  ii.  p.  S25. — Le  Sil- 
vane  natif.  Brock,  t  ii.  p.  480. — Gedi^ren  Tellur,  Reuu,  b.  iv. 
s.  604.  Id.  LwL  b.  i.  s.  310.  Jd.  Suck.  Ster  th.  s.  492. — 
Gediegen  Sylvan^  Bert.  s.  520.  Id,  Moks,  b.  iii.  &  5?. — Tel- 
lure  natif>  Lucas,  p.  IB5. — Gediegen  Tellur,  Leankard,  Tabel. 
8.  80. — Tellurc  natif>  Brong.  t.  ii.  p.  125.  Id.  Brard,  p.  391. 
— Gediegen  Tellur,  Karstcn,  Tabel.  s.  70.  Id.  Haus.  s.  70. 
— Tellure  natif  auro-ferrifcre,  /^«%>  Tabl.  p.  119^ — Gedie- 
gen Tellur,  Haus.  Handb.  b.  i.  s.  129< — ^Gediegen  Sylvan, 
Hoff.  b.  iv.  s.  126.^-Native  Tellurium,  Aikiti^  p.  139. 

External  Characters. 

Its  colour  b  tin-white 

It  occurs  massive,  disseminated,  in  small  and  fine  gra- 
nular distinct  amcretions,  and  crystallized  in  rectangular 
four-sided  prisms  acuminated  witli  four  planes,  which  are 
set  on  the  lateral  planes  *. 

Internally 


*  Hatiy  it  of  opinion,  that  the  primiUve  fonn  is  the  regular  octahedron. 
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IntoiuJly  it  is  ahining,  and  the  lustre  is  metallic 
Its  deavage  b  hexahedral. 

It  b  as  hard  as  gjrpsum,  and  sometimes  harder,  but  ne- 
Ter  so  hard  as  calcareous-spar. 
It  is  rather  bittle,  and  easily  frangible. 
Specific  gravity,  6.1,  6.2,  Mcha, — 6.115,  KlaproOi, 

Chemical  Characters, 

Before  the  blowpipe  it  melts  as  ea^y  as  lead,  emits  a 
tluck  white  smoke,  and  bums  with  a  light  green  colour, 
and  8  pungent  acrid  odour,  like  that  of  horse  raddish. 
When  exposed  to  a  low  heat,  it  is  converted  into  a  yellow- 
ish or  blackish  coloured  oxide :  by  an  increase  of  tempe- 
rature it  melts  into  a  dark-brown  or  blackish  coloured  glass, 
in  which  gold  grains  arc  interspersed  :  at  a  still  higher  heat, 
the  oxide  is  entirely  volatilized.  In  concentrated  nitric 
arid,  it  is  converted  into  a  yellow  oxide,  and  a  small  por- 
tion is  dissolved,  which  is  precipitated  in  yellow  flakes  on 
the  addition  of  water. 


CoiistUucnt  Parts. 

Tellurium, 

92.55 

Iron, 

7.20 

Gold, 

0.25 

100.00 

Klaproth^ 

Beit.  b.  iii.  s.  8 

Geognostk  Situation. 

It  occurs  in  veins  in  grcy-wacke,  along  with  iron  pyrites, 
sometimes  with  lead-glance,  and  always  \y\x\\  quartz. 

Geographic 
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Geognqfhic  Situation. 

It  occurs  at  Facebay  in  Transylvaoia ;  also  in  Norway, 
Inhere  it  has  ]bcen  lately  detected  by  Professor  EsiB^rk  *. 


1.  It  resembles  Native  Antimony,  but  is  distinguished 
from  it  by  its  inferior  hardness,  and  its  lower  specific  gnu 
vity. 

S.  It  is  known  in  older  works  in  mineralogy  under  the 
names  Aurum  paradoxicum,  Aurum  proh^maticiim^  and 
White  GdkUre. 


OnDmn  IL 


*  There  is  a  fine  specimen  of  the  very  rare  Nonr^gian  Tenoritim  in  the 
interesting  and  instructive  cabinet  of  the  Geologieal  Society  of  Londoo,  and 
another  in  the  splendid  collection  of  Mr  Heulaod. 


pnJ^  Mb]        ■? •!•  mSKATIto  TITAVI1llf4lftC  lfl| 


Gxinri  I.— TITANIUM  OBE. 

This  Genus  omtains  ibxpe  Species,  vis.  1.  Prismatic 
Tksmum  Ore^  8.  Frismalo-Fjrnumdal  IRtamum  Qre^ 
8.  Pyxsamdal  Titamum  Ore. 

1  P^nsmatic  Titanimn  Ore,  cnr  Sphene  *. 

Prismadsches  Titan-erz,  JMMu. 

This  Species  is  divided  into  two  Subspedes,  viz.  Coni* 
moa  Sphene  and  Foliated  Sphene* 

First  Subspecies. 
Common  Sphene* 

Gremeiner  Sphen,  Karsien, 

Braun  Manakcrz,  Werner^ 

Titane-Siliceo-Calcaire,  Hai^. 

Braoner  Titanit,  Schumacher's  Verz.  s.  114. — ^Titane  siliceo-i 
cslcaire,  lioHtf,  t,  iv.  p.  307*;  also  Sphene,  Hau^,  t.uh  p.  114. 
— Gemeiner  Titanit,  Rcuss,  b.  iv.  s.  584.    Id.  Suck.  2ter  th. 

8.  481. 


*  The  Dame  Spktne^  if  derived  from  the  Greek  word  rfnnvf,  fa  wefgej, 
of  the  crjfUds  baTc  a  wedg^like  shipeb 
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8.  461.^Bniiioii,  Moks,  b.  iiL  a.  ^65. — Titanit,  Lamhard, 
Tabel.  s.  62 — Gemeiner  Sphen,  Karsten,  Tabel.  a.  74.— Ti- 
tane-ailiceo-ealcaire,  Hauy,  Tabl.  p.  11 6. — Gemeiner  Sphen, 
Haus.  Handb.  b.  ii.  a.  6l3.  Id.  Hoff.  b.  it.  a.  S60««^jdieiie, 
AUdn,  p.  137* 

External  Characters. 

Its  coloiirs  are  reddish,  yellowish,  and  blackish-brown, 
also  grass-green,  pistachio-green,  asparagus-green,  olive- 
green,  yellowish-grey,  and  greenish-white. 

It  occurs  in  granular  distinct  concretions,  and  crystalli- 
zed in  the  following  figures : 

I.  Low  very  oblique  four-aded  prism,  acutely  bevel- 
led on  the  extremities,  the  bevelling  planes  set  on 
the  obtuse  lateral  edges*.  The  obtuse  laterd  edge 
of  the  prism  is  136®  50^,  and  the  angle  of  the 
bevelment  is  60®.  This  is  the  primitive  form  f. 
Fig.  168.  PL  8. 

9.  Sometimes  the  acute  angles  of  the  prism  are  trunca- 
ted, and  tlie  truncating  planes  set  on  the  acute  la- 
teral  edges. 

3.  Broad  six-sided  prism,  with  two  oppoate  broader, 

and  four  opposite  smaller  lateral  planes,  and  acu- 
minated with  four  planes. 

4.  Rectangular  four-sided  prism,  which   is  either  be- 

velled on  the  extremities,  or  acuminated  with  four 
planes,  which  are  set  on  the  lateral  planes.  This 
prism  is  formed  when  all  the  edges  of  the  ob- 
lique prism  arc  truncated,   and  the  truncating 

planes 


*  Titan  riliceo-calcaire  ditetncdrc,  Haiij. 
t  Titan  silicco-calcaire  uniternairc,  Haiij. 
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idanes  meet  together,  entirely  obliteradng  the  ob- 
lique  planes. 
&  Oblique  double  four-^ded  pyramid,  in  whidi  the 

a{noe8  arc  bevelled. 
6.  The  preceding  figure  so  very  flat  or  obtuse,  that  it 

has  a  lenticular  form. 
Sometimes  two  crystals  unite,  forming  either  a  fur- 
rowed  or  canaliculated  twin-ciystal  *,  or  a  com- 
pressed rectangular  crucif(»rm  one. 
The  crystals  are  large,  middle-sized,  small,  and  very 
audi. 

The  surface  of  the  crystals  is  generaUy  nnooth ;  rarely 
longitudinally  streaked,  as  in  the  octahedron. 

Internally  it  is  shining  or  glistening,  and  the  lustre  is 
adamantine,  sometimes  inclining  to  resinous,  sometimes  to 
vitreous. 
The  cleavage  is  imperfect. 

The  fracture  is  inijxjrfect  conchoidal,  which  inclines  to 
uneven. 
It  alternates  from  opaque,  to  translucent. 
Its  streak  is  greyish  or  yellowish  white. 
It  is  h«irder  than  apatite,  but  not  so  hard  as  felspar. 
It  Ls  brittle,  and  easily  franp;ible. 

SjK^cifie  gravity,  3.4j80,  Schumacher. — 3.510,  Klaproth: 
—a 4,  3.6,  MoJis, 

Chcimcal  Characters. 

Before  the  blo>vjiipc  it  is  fusible  with  difficulty  into  a 
blackish-brown  enamel ;  with  lx)rax  it  yields  a  grey-slag ; 
with  phos})liat  of  soda  a  green  globule. 

Consiifnent 


*  The  above  figni-e  in  the  Ra)oiinant^  en  forme  cle  gouttiereof  Saiisstire; 
Spbcne  canalicule  of  Haiiy. 


1S4 


esv.l.  TiTAimjM  obx..   [cl.3.  vxtal.  unr. 


CofM^^KaU  Pori^. 


ofl^tanium. 


Silica, 
Lime, 

Water, 


Paiimui 

83 

35 

SS 

0 


101 

Klaproihy  Beit  b.  i. 
a  251, 


46 

86 

16 

1 


etOolliard* 

S&O 

9SLt 

0 


99  93.6 

Rid.  b.  ▼.       Cordier  in 
a.  344.    Jour.deMine^ 
N.  73.  m 


Geogmmiie  and  Geographic 

Europe,-^It  occurs  in  small  and  very  small  crystals^  im« 
bedded  in  the  syemte  of  the  Criffle  and  other  hUls  in  6d» 
loway ;  in  the  syenite  of  Inverary ;  in  syenite  on  the  south 
nde  of  Loch-Ness ;  in  the  same  rock,  in  the  mountunf 
around  the  Bjng^s  House,  and  in  the  syenite  mountains  that 
extend  from  that  dreary  and  desolate  track  towards  Inver- 
ouran ;  in  the  syenite  of  Ben-Nevis  * ;  the  granite  of  Aber- 
deen f ;  in  the  syenite  of  Culloden  in  Inverness-shire  I ; 
in  that  between  Freebum  and  Aviem(»« ;  in  the  syenite 
of  Shetland ;  and  in  the  floetz-trap  rocks  in  Mid-Lotliian.  It 
is  is  also  found  in  the  iron-mines  of  Arendal  in  Norway ; 
Bovkhult  in  West  Gothland,  in  primitive  limestone ;  in  the 
granite  rocks  of  Trolhatta  in  Sweden ;  in  the  syenite  of 
Fossau  on  the  Inn ;  and  in  that  of  Moravia ;  in  the  gra- 
pite  or  syenite  of  Nantes  in  France ;  in  clinkstone  in  the 
Sanadoirc  in  the  Department  of  Puy  dc  Dome ;  and  in  the 
volcanic  rocks  on  the  borders  of  the  Rhine :  and  on  St 

Grothard 


*  Graenough. 
::;  MacCuUodi. 


7  Mr  Mukamt  junior  of  Applacfom, 
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Godiard  and  at  Salzburg  it  is  associated  with  chlorite; 
which  mineral  is  either  disseminated  through  the  ciystal% 
cr  incruitB  them. 

^Merka.— -It  is  ibund  imbedded  in  a  compound  of  horn- 
Uende,  felspar,  and  graphite,  in  the  vicinity  of  Lake  St 
Geoige,  and  in  granular  foliated  limestone  at  Eingsbridge, 
island  of  New- York  *. 

jf/Hca.-*In  the  antique  syemte  of  Egypt 

Observations. 

L  The  distinctive  characters  of  this  mineral  are  colour^ 
oystalliziition,  hardness,  and  weight 

2.  The  brown  varieties  are  distinguisfaed  from  GrenatiUy 
by  inferior  hardness,  and  different  form;  from  Zircon^ 
by  form,  inferior  hardness,  and  inferior  specific  gravity ; 
the  green  and  yeUow  varieties  from  Epidote^  by  cleavage ; 
fiom  AcfynoRiej  by  greater  hardness,  weight  and  crystal- 
fixations ;  and  from  Axinxte^  by jts  crystallizations,  colours^ 
inferior  hardness,  and  greater  weight 

S.  Both  the  brown  and  ydlow  subspecies  have  been  de- 
scribed under  the  name  TiUmium  Spar. 


Second 


*  finice*s  AmerictQ  Mineralogical  Journal*  p.  239, — 241« 
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Second  Subspecies. 
Foliated  Sphcne. 

Schaaliger  Sphen,  Karsten. 

Gelb  Manakerz,  Werner. 

Titane  silicoo-calcaire,  HaHjf. 

Gelber  Titanite^  Schumacher,  Verz.  s.  46. — Titane  silioeo-cal' 
caire,  Hcaiy,  t  vr.  p.  307- ;  also  Sphene^  /dl  t  iii.  p.  1 14. — 
Spathiger  Titanit,  Reuss,  b.  iv.  s.  590.  Id.  Suck,  £tcr  th. 
8.  485.  Id.  Bert.  s.  380.— Titanit,  Leonhard,  TabeL  a.  82.^ 
Schaaliger  Sphen^  Karsten,  TabeL  s.  74. — Titan  ailioeo-cal- 
caire,  Hauy,  Tabl.  p.  11 6. — Spathiger  Sphen^  Haus»  Handb. 
b.  ii.  8.  614. — Gelb  Manakerz^  ^^ff*  ^*  ^^*  ^  ^^ — Sphene» 
Aikin,  p.  137* 

External  Characters. 

Its  colours  are  pca.-yellow,  straw-yellow,  cream-yeUow, 
honey-yellow,  and  sulphur-yellow;  the  peoryellow  passes 
into  clove-brown,  and  into  yellowish-grey. 

It  occurs  massive,  in  straight  lamellar  concretions,  and 
crystallized  in  the  same  figures  as  the  preceding  subspecies. 

The  crystals  vary  from  large  to  very  small. 

The  lustre  on  the  cleavage  is  splendent  or  shining,  on 
the  imperfect  conchoidal  and  uneven  fractures,  only  shining 
or  glistening,  and  is  resinous. 

It  has  a  double  cleavage,  in  which  die  folia  arc  parallel 
with  the  lateral  planes  ot*  the  oblique  four-sided  prism. 

The  fracture  is  imperfect  conchoidal,  inclining  to  un- 
even. 

it  is  translucent,  or  only  translucent  on  the  edges. 

In 
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In  Other  duffacters  it  agrees  with  the  preceding  subspe- 


Its  chemical  characters  and  composition  are  the  same  as 
those  of  common  sphene. 

Geognostic  and  Geographic  SihuUions. 

Europe. — It  occurs  at  La  Portia  in  Piedmont ;  St  Gro- 
Chard ;  at  Arendal  in  Norway,  in  beds  of  magnetic  iron- 
stone, subordinate  to  gneiss.  In  these  beds,  it  is  associated 
with  common  sphene,  epidote  or  pistadte,  hornblende,  au- 
pte,  acapolite,  felspar,  quartz,  calcareous-spar,  and  garnet 
Very  small  honey-yellow  crystals  occur  in  the  clinkstone  of 
the  Mariabcrg,  near  Aussig  in  Bohemia. 

America, — In  primitive  limestone  at  Newton  in  New 
Jersey ;  in  an  aggregate  of  felspar,  hornblende,  and  gra- 
phite, near  Ticonderago,  where  it  was  discovered  by  Co- 
lonel Gibbs ;  in  Staten  Island,  in  greenstone  and  horn- 
blende rocks ;  in  the  vicinity  of  Pecks-hill,  New- York,  in 
syenite  ;  and  in.  veins  oi*  greenstone  or  syenite  that  traverse 
granite  at  Wantage,  Sussex  county.  New  Jersey  *. 

Observations. 

1.  Its  distinct  cleavage  distinguislies  it  from  Commou. 
Sphene ;  its  crystallizations,  and  greater  hardness,  distin- 
^ish  it  from  Sparnj  Iron ;  and  its  inferior  weight  and 
greater  hardness,  distinguish  it  from  Titngsten. 

2.  The  SemcUne  of  Andeniach,  and  the  Splnthere  of 
Marone  in  Dauphiny,  are  probably  varieties  of  this  mine- 
ral. 

2.  Prisniato- 

*  Bruce*!  American  Mineralogical  Journal,  p.  239,-242. 
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2.  Prismato-Pyramidal  Titanium-Ore. 

Frismoto^Fyramidales  Titan-en,  Mohs. 

Thib  Spedes  is  divided  into  three  Subspedes,  vis.  Ru- 
tile,  Iserine,  and  Menadianite. 

First  Subspecies. 

Rutile  » 

Butil,  Werner. 
Titane  Chdde,  HaiHf. 

Itotber  Schorl^  Klap.  b.  i.  a.  ftSS. — SduHrl  cryatattis6  opaqiie 
rouge^  De  Bom,  tip.  168. — ^Titanite^  Kirw.  yoL  iL  p.  S29w — 
Sagenite>  ou  Schorl  rouge,  Saussure,  t.  iv.  {  1894. — Oxide 
rouge  de  Titanium^  Lanu  t.  L  p.  414. — Crispite,  /cT.  t  ii«  p.  233. 
— ^Titane  oxide^  Hailif,  t  iv.  p.  296. — ^Le  Ruthikj  Brock,  t  ii. 
p.  470. — ^Titanschorl,  Reuss,  b.  iv.  a.  569.  IdL  Lud.  b.  i. 
a.  305.  /(f.  Stick.  2ter  th.  8.  476.  Id.  Bert.  s.  514.  Id.  Moks, 
h.  i.  8.  455.— «Titane  oxyd6,  Lucas,  p.  180. — Rutile,  Leon* 
kard,  TabeL  s.  82.— Titaqe  nithae;  Broitg.  t  iL  p.  97— Ti- 
tane oxide,  Brard,  p.  383.-^Rutill,  Karsten,  Tabd.  a.  74. 
Id.  Haus.  a.  111.-— Native  Oxide  of  Titanium,  KH  voL  ii. 
p.  222— Titane  oxide,  Haiijf,  Tabl.  p.  115.— Rutil>  Hams. 
Handb.  b.  i.  s.  319-  Id.  lloff.  b.  iv.  a.  252.— Titanite,  AUdm, 
p.  135. 

External  Cltaracters. 

Its  most  frequent  colour  is  reddish-brown,  of  various  de- 
grees 


*  BuiiU,  from  Um  Lada  rwUhUy  rcddUbu 
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grees  of  intenaity,  whidi  passes  into  light  hyacinth-jfed  and 
blood-rad.     Sometimes  dark  isabella-yeUow. 

It  oocom  masaTe,  disseminated,  in  membranes ;  also  in 

UmiJUr  and  granular  distinct  concretions,  and  crystallized. 

Its  primitiTe  figure  is  a  pyramid  of  117®  2^  and  84®  48^. 

The  fcdlowing  are  some  of  the  secondary  forms. 

1.  Long  rectangular  four-aded  pri«n. 

8.  The  {Receding  figure  truncated  on  the  lateral  edges, 

and  thus  forming  an  eight-sided  prism. 
8.  Four-sided  prism,  in  which  the  lateral  edges  are  be- 
velled. 

4.  Four-aded  prism  aciuninated   with    four    planes, 

which  are  set  on  the  lateral  planes.  The  edges 
and  apex  of  the  acuminations  are  sometimes  trun- 
cated. 

5.  Six-sided  prism,  sometimes  acuminated    with    six 

planes,  which  are  set  on  the  lateral  planes,  and 
these  are  rarely  convex  *.     Fig.  169.  PI.  8. 

6.  Sometimes  two  prisms  are  joined  by  their  terminal 

planes,  under  a  very  obtuse  angle,  thus  forming  a 
kind  of  twin-crystal  f .     Fig.  170.  PI.  8. 

7.  It  occurs  sometimes  in  capillary  and  acicular  crys- 

tals. 

The  crystals  are  occasionally  curved  ;  have  frequent 
transverse  rents,  and  arc  sometimes  apparently  broken  en- 
tirely across,  the  ends  removed  to  some  distance  from  one 
another,  and  the  interstice  filled  up  with  the  substance  of 
which  the  matrix  consists. 

Vol.  III.  I  The 

•  Vid.  Brace's  American  Mineralogtcal  Journal,  p.  238.  inhere  the  a6ov« 
Igort  ii  described. 

t  TiUne  exidi  geoicu)^,  HaUj. 


Ito  onr.  1.  TXTAUxuiMms.       |cl.8.  hbtax..  uwa. 

TheeivfBlilg  ttre  'Usually  sumII  aad  rery  matJX,  iddoiHr' 
middle-sized ;  the  cafullary  crystals  sve  firecpiendy  seofii- 
fonnly  nggwggtril ;  ^yften  reUcaUtod^  aad  the  iaIiystinpB 
have  the  shape  of  equilateral  triai^^  *; 

The  lateral  planes  d:'  the  crystals  are  ImngittidiuaHy 
streaked,  the  other  planes  are  jmooth. 

Externally  it  is  shining  and  glistenio^. 

Internally  the  lustre  is  intermediate  beetween  pdaman- 
tine  and  semi-metallic,  and  is  qplendent  on  the  surfiu^  of 
the  cleavage^  but  only  dluning  or  glistening  m  the  conchoi- 
dal  or  uneven  fractiures. 

It  has  a  cleavage  in  which  two  of  the  &Ua  are  paiallel 
with  the  lateral  ptanesof  the  xectaogular  fbur-sided  prism, 
and  two  others  parallel  with  the  diagonals  cf  the  same 
prism.  Of  these  cleavages  those  parallel  with  the  lateral 
planes  are  the  most  distinct 

The  fracture  is  intermediate  between  ooarse-grained  un- 
even, and  small  and  imperfect  conchoidal. 

The  fragments  are  indeterminate  angubur,  and  rather 
sharp-edged. 

Its  streak  is  brown. 

It  is  transparent  or  only  translucent  on  the  edges. 

It  b  harder  than  apatite. 

It  is  brittle,  and  eanly  frangible. 

Specific  gravity,  4.180,  JTZoprofA. — 4.247f  La  Methcrie. 

a026,  Hal^. — 4.255,  iMvry. 


Chemical  Characters. 

Without  addition,  or  even  with  phosphoric  seltSf  it  is 
infunble  before  the  blowpipe ;  with  borax  or  alkali,  it  af- 
fords a  hyacinth-red  transparent  glass. 

Comiii^iStU 

^~"~"""^^~"~^~~^~"^~^^"^"— ^"""^■^""^■~^^^"~'^"~^^""^"~— ~~~~~*^"~~~^~^^"*— ^""■^■^"^■^^^^^^■^^■^»- 

*  The  reUculatod  vftrietj  wu  named  by  SauMure  Sagenite,  and  Sehofl 
trioot^. 


oulS.  aBB.1  S.  tmnuATO'^xiLAUiu.  titam^um-oae.    ISl 

[AiAtp.  1.  JItftile. 

Constitucrd  Paris, 

Acoordii^  to  tte  analysiB  of  Klaprotb,  it  i&  pure  oxide 
of  thamum,  sfightly  intermixed  with  oxide  of  iron.  Eke- 
berge  aaid  Vaiiquclin  found  in  a  variety  firom  Weilroann. 
land  a  small  portion  of  oxide  of  chrome  *. 


Geognosiic 

It  18  fou^d  imbedded,  in  vems  and  in  dnisy  cavities,  in 
gninUe,  syenite,  gneiss,  micarslate,  limestone,  chlorite-slate 
and  hornblende-slate. 

Geographic  SUuatiom. 

Europe. — It  occurs  in  the  granite  of  Cairngorm,  the  lime* 
•tone  of  Rannoch,  and  in  the  rocks  of  Ben  Gloe,  where  it 
was  discovered  by  MacCulloch ;  also  at  Craig  Cailleach, 
near  Killin  in  Perthshire,  imbedded  in  quartz,  and  near  to 
Beddgelert  in  Caernarvonshire.  In  Norway  it  occurs  at 
Arendal,  in  a  vein  of  granite  which  traverses  gneiss,  and 
in  a  rock  of  the  same  kind  at  AschafFenburg.  On  St  Gk>- 
thard  it  is  met  with  in  those  drusy  cavities  that  so  often 
occur  in  granite,  resting  on  the  rock-crystal,  adularia,  and 
foliated  chlorite,  with  which  they  are  lined.  In  the  coun- 
try of  Salzburg,  it  is  imbedded  in  trcmolite,  and  in  Hun- 
gary in  common  quartz,  and  in  rock-crystal,  which  lies  in 
nests  in  mica-slate.  It  is  found  near  St  Grieux,  and  at 
^yicmont  in  France ;  at  Buitrago  in  Spain,  in  veins  in 
gnei:>s  along  witli  schorl ;  at  Boinik  in  Hungary,  and  iu 
Transylvania. 

12  Asia, 


*  Annates  du   .Mus.  t.  vi.  p.  98.     It  is  the  Titanc  ozid^  chromifere  of 


« 
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«a.— It  18  found  at  the  town  of  Sarapulka,  twelve 
wersts  from  Muranska  in  Siberia. 

Jmerka.'^It  occurs  in  vdns  of  an  aggregated  rock  of 
fislspaTi  quartz,  mica,  and  granular  foliated  limestone, 
which  traTerse  primitive  limestone  in  the  island  of  New- 
York  :  also  in  primitive  limestone  on  the  Hudson  Kiver; 
in  large  quantity  imbedded  in  quartz,  in  the  vicinity  of 
Richmond  in  Virginia;  in  quartz  in  hornblende-slate,  at 
Worthingtcm  in  Massachusets ;  in  quartz  from  the  neigh- 
bourhood o£  Baltimore ;  and  in  quartz  near  the  Schuy- 
ler o^per-mines  in  Bergen  county,  New  Jersey.  It  is 
also  met  with  in  South  Carolina ;  in  quartz  in  die  coun- 
ty (^  Delaware  in  Pennsylvania,  and  in  the  back  part  of 
North  Carolina,  where  it  is  said  to  occur  in  great  abun- 
dance*, 

ObservaHom, 

1.  It  is  nearly  allied  to  Titutontf  but  is  distinguislied 
from  it  by  colour  and  inferior  specific  gravity;  and  its 
colours,  form,  considerable  specific  gravity  distinguish  it 
fincHn  (kiahedrUe  and  SchorL 

2.  It  has  been  described  under  the  following  names : — 
Red  Schorl^  Shorlaceous  Gametj  TUanitiq  Schorl  The 
acicular  varieties  have  been  named  SageniiCj  and  others 
GdOHxiniie. 


Second 


BriMt't  American  MincralofictI  Joonw),  pb  SS5, — tSS. 
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Second  Subspecies. 

Iserine. 
Iserio,  fTifm^. 

L'lioriiiey  Brock,  t  ii.  p.  itlSo^lama,  Reuu,  b.  iv.  t.  598.  ItL 
LmL  b.  L  8.  306.— Iser-Titan,  Suck.  Star  th.  8.  489.— laerin, 
Mdb,  b.  iiL  8.  450.  Id.  Leonkard,  TabeL  s.  81.  Id.  Kar- 
«toi,  TabeL  s. 74.— Titane  oxyd6  ferrifere,  Hoiiy,  TabL  p.  1 16. 
— ^Titaneiaenstein^  Haus.  b.  i.  s.  251. — Iserin,  Hoffi  b.  ir. 
t.  258w— laerine,  iltHii^  p.  136L 

External  Characters. 

Its  colour  is  iron-black,  inclining  to  brownish-black. 

It  occurs  in  small,  seldom  middle-sized,  obtuse  angular, 
grains,  and  in  rolled  pieces,  with  a  somewhat  rough,  strong- 
ly gUmmering  surface. 

Internally  it  alternates  from  splendent  to  glistening,  and 
the  lustre  is  metallic. 

The  fracture  is  more  or  less  perfect  conchoidal. 

The  fragments  are  indeterminate  angular,  and  sharp- 
edged. 

It  is  completely  opaque. 

It  is  harder  than  felspar. 

It  is  brittle. 

It  retains  its  colour  in  the  streak. 

Specific  gravity  4.5,  4.650,  Klaproth, 

Chemical  Characters. 

Before  the  blowpipe,  it  melts  into  a  blackish-brown  co- 
loured glass,  which  is  slightly  attracted  by  the  magnet. 

The 
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The  mineral  acids  have  no  sensible  effect  on  it ;  but  the 
add  of  sugar  extracts  a  portion  of  the  titanium. 

ConsiUuefU  Parts, 


Oxide  of  1^181110111, 

48 

28 

Oxide  of  Iron, 

48 

72 

Oxide  of  Uranium, 

4 

100  100 

TVioiTMon^  in  Edin.  Phil.   Kkqnvthy  Beit.  b.  t. 
Trans,  for  1807.  s.  206. 

Geognostic  and  Geographic  SHuaiums* 

It  occurs  iml)edded  in  gneisoi  and  disseminated  in  gra- 
nitic sand,  along  with  iron-sand,  in  the  bed  of  the  river 
Don  in  Aberdeenshire  *.  On  the  Continent  of  Europe, 
it  has  been  hitherto  found  only  in  the  lofty  RiesengetnTge, 
near  the  origin  of  the  stream  called  the  Iser,  disseminated 
in  granitc-saiidf,  and  in  alluvial  soil,  along  with  pyrope,  in 
Bohemia. 

Observatiom, 
««»^"~"^"~" '  ^~^~^  "^■'^~""  "^^"^^      ~"^"^"~      ^^^— ^^^1—^ 

*  Vid.  Dr  Thomson's  Paper  on  the  Black  Sand  of  the  river  Don  in  Aber- 
deenshire.—Edin.  Phil.  Trans. 

t  The  Buchberg  is  the  highest  basalt  hiU  in  Germany,  being  8921  fieet 
above  the  level  of  the  f«ca,  and  the  highest  basalt  except  thit  small  portion 
lodged  in  the  cavity  of  the  Schncegrube,  which  is  situated  near  4000  feet 
above  the  Ie\-el  of  the  sea.  The  hill  itself  is  elevated  500  feet  above  the  level 
of  the  stream  named  Ihcr,  that  waters  ita  granite  base,  and  at  some  diiMnoe 
below  which  the  Iserinc  is  found.  Whilst  travdllng  through  SUeria  with 
that  excellent  and  truly  philosophical  mineralogist,  my  amiahle,  and  ever  to 
be  regretted  friend,  the  late  Dr  Mitchell,  we  ascended  the  Buchberg,  with 
the  view  of  ascertaining  more  particulariy  the  geognostic  situation  of  the 
Iserinc ;  but  after  a  very  careful  examination,  we  could  discover  it  neithtr 
in  the  granite  nor  basalt,  but  only  loose  in  the  granitic  sand. 


j  tr  fttSM ACDk^MUUniK  VITAMIVK-OES.       IMS 

\Swmpk  9L  Jtfc 

ObiBrviUiotm. 


1.  This  mineral  is  bjp-numy  imneralbgist^ 
Y  widr  joscioe,  referred  to  the  nttignetic  iixm-i 
S.  Its  fitacture  distinguishes  it  fiom  Menach 


Third  Subspeeier. 

Menaehanite. 
Menacan,  Werner. 

Mcmdianite,  Kirw.  toL  i.  p.  S26. — Le  Menakanite^  Brock  t  iL 
PL  468. — Titane  ozid^  ferrifere  granuliforme^  Hauy,  t  iv. 
p.  506.— -Manacan^  Reusi,  b.  iv.  s.  54.  Id,  Lud.  b.  i.  8.  305. 
Id.  MokM,  b.  iii.  8.  452.  Id.  Leotihard,  TabeL  &  81. — Titane 
Menakanite^  Brong.  t  ii.  p.  99. — Manakan,  Karsten,  TabeL 
s.  74. — Menaehanite^  Kid,  vol.  ii.  p.  224. — Titane  oxid^  fer- 
lifere^  Hauy,  TabL  p.  11 6. — Titaneisenstein,  Hatu.  Handb. 
b.  i.  8.  251. — Menakan^  ^^ff-  h.  iv.  s.  247«— Menaehanite^ 
AUcin,  p.  136. 

External  Characters. 

Its  colour  is  greyish-black,  inclining  to  iron-black. 

It  occurs  only  in  very  small  flattish  angular  grains,  which 
have  a  rough  ^mcring  surface. 

Internally  it  is  glistening  or  glimmering,  or  the  lustre 
b  adamantine^  passing  into  semi-metallie. 

It  has  an  imperfect  cleavage. 

The   fragments  are  indeterminate  angular  and  sharp- 
edged. 

It  is  perfectly  opaque. 

It 
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It  is  not  so  hard  as  magnetic  iron-sand. 

It  is  brittle,  and  easily  frangible. 

It  retains  its  colour  in  the  streak. 

Specific  gravity^  4.4279  Gregor.'^.9H0,  Lampadiui. 


Physical  Character, 

It  is  attractible  by  the  magnet,  but  in  a  much  weaker 
degree  than  magnetic  ironstone. 

Chemical  Charackrs. 

It  is  infusible,  without  addition,  before  the  blowpipe :  it 
tinges  borax  of  a  greenish  colour,  which  inclines  to  brown. 


Constituent  Parts. 

CornwalL 

Botany  Bay 

Oxide  of  Iron,        -        51.00 

49 

Oxide  of  Titanium,          45.25 

40 

Oxide  of  Manganese,        0.25 

Silica,                   -            S.50 

11 

100.00  100 

Klaprothy  Beit.  b.  ii.     CheneviXyVa  Nichol- 
s.  231.  sotfs  Joum.  vol.  v. 

p.  182. 

Geognostic  and  Geographic  Situaikms. 

It  is  found,  accompanied  with  fine  quartz-sand,  In  the 
bed  of  a  rivulet  which  enters  the  vaUey  of  Manaccan  in 
Cornwall ;  on  the  shores  of  the  Island  of  Providence  in 
America;  the  vicinity  of  Richmond  in  Virginia;  and  at 
Botany  Bay  in  New  South  Wales. 

Observations. 
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Observations. 

It  has  been  confounded  with  Magnetic  Iron-Sand,  from 
which  it  may  be  readily  distinguished  by  its  cleavage,  lustre 
and  inferior  biM-Hn^aa ;  and  its  inferior  hardness  and  w^gfat 
distinguish  it  from  Tinstone, 


S.  Pyramidal  Titenium-Ore,  or  Octahedrite. 

Octaedrit,  Werner, 

Sdiorl  blea^  Romi  de  Lisle,  t.  ii.  p.  406. — Schorl  octaedre  rect- 
angulaire,  Boumon,  Joum.  de  Phys.  1787>  Mai. — Oisanite, 
Lttm,  t  ii.  p.  269' — Octaedrite^  Saussttre,  Voyages  dans  les 
Alpes^  t.  vii.  p.  139-  §  1901. — Anatase,  Hauy,  t  iii.  p.  129- 
136.  Id.  Brock,  t.  11.  p.  548.  Id,  Reuss,  b.  iv.  s.  580. — Py- 
ramiden  Manak^  Lud,  b,  ii.  s.  I9I* — Anatase-titan^  Suck. 
2ter  th.  s.  480. — Anatase^  Mohs,  b.  iii.  s.  462.  Id,  lAxmluird, 
Tabel.  s.  82. — Titane-Anatase,  Brong,  t.  ii.  p.  101* — Anatas, 
Karstcn,  Tabel.  s.  74.  Id.  Haus.  s.  HI. — Octahedral  Ti- 
tanite.  Kid,  vol.  ii.  p.  223. — Titan  anatase,  Haiti/,  Tabl. 
p.  116. — Anatas,  Haus.  Handb.  b.  i.  s.  322. — Octaedrit,  Hoff". 
b.  iv.  s.  249. — Octohedrite,  Aikin,  p.  137. 

External  Characters. 

Its  colour  passes  from  indigo-bluc,  through  many 
shades,  to  dark  reddish-brown,  clove-bro\vn,  and  yelluwish- 
bnwn. 

It  has  been  hitherto  found  only  crystallized. 

Its  primitive  form  is  a  pyramid  of  97°   38',  and  1^37 • 
1(K  *.     The  following  are  the  secondary  figures  : 

The 

*  AnaUfe  priznitit'i  Hau'y. 
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1.  The  pyramid  truncated  on  the  extremities  *• 

2.  Double  four-aided  pyramid  acuminated  on  the  extre- 

mities with    four  planes,  and  the    acuminating 
pknes  set  on  the  lateral  planes  f . 

3.  Double  four-aded  pyramid  acuminated  with  oght 

planes,  of  which  two  and  two  are  set  on  each  liu 
teral  plane  ^. 

The  crystals  are  small  and  very  small,  and  are  usually 
superimposed. 

The  surface  is  transversely  streaked,  and  is  splendent, 
and  the  lustre  is  semi-metallic. 

Internally  it  is  also  splendent,  and  the  lustre  is  adanam* 
tine,  inclining  to  semi-metaUic. 

It  has  a  fourfold  cleavage  paralld  with  the  aidee  of  the 
pnmitive  figure,  and  one  cleavage  parallel  to  the  csittmon 
base  of  the  pyramids. 

The  ^fragments  are  indetenmnate  ai^ular  and  diarp- . 
edged. 

It  is  strongly  translucent  or  semi-transparent,  or  pasdng 
to  transparent 

It  is  harder  than  apatite,  and  sometimes  nearly  as  hard 
as  felspar. 

It  is  brittle. 

Specific  gravity,  3.8671,  ^ai^.— S.8,  3.9,  Mohs. 


Chemical  Characters. 

It  is  infiidbte  before  the  blowpipe.     When  mdted  with 
borax,  a  reddisli-brown  coloured  glass  is  formed.     When 

this 


*  Anatase  buS^  Haiiy. 

t  Anataae  dioctaedre,  Haiij. 

t  Anataae  proniinule,  Hatij. 
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this  glaM  is  brought  to  the  extremity  of  the  flame,  the 
reddiflh4irown  ookiiir  dianges  into  blue,  and  becomes 
opsque  If  the  action  of  the  blowppe  be  still  continued, 
it  at  length  becomes  white.  In  a  higher  temperature, 
die  reddidi4snywii  colour  again  appears ;  and  according  as 
the  temperature  is  altered,  the  appearance  and  disappear- 
iDce  of  the  ocdours  can  be  produced. 


Constituent  Parts. 


According  to  tl 
oxide  of  titanium. 


Geagnostic  and  Geographic  SituatioM. 

It  is  a  rare  mineral.  It  is  found  at  Bourg  d^Oisans  in 
Dauphiny,  in  veins  in  primitive  rocks  along  with  felspar, 
sxinite,  rock-crj-stal,  and  chlorite:  it  has  also  been  met 
with  in  drusy  cavities  in  transition  clay-slate  in  Iladcland 
in  Norway ;  and  associated  with  rose-red  fluor  in  St  Go- 
thard  in  Switzerland. 

Observation's, 

1.  It  is  distinguished  from  Tungsten  by  its  lustre,  grcat- 
er  hardness,  and  inferior  specific  gravity ;  and  from  Axi- 
nitey  by  its  crystallizations,  cleavage,  and  hardness. 

2.  It  is  named  Oisamte  bv  I^a  Mcthrie,  and  Anatase  by 
Haiiy. 


Gen.  II. 
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Gknus  II.— red  COPPEIUORE. 

This  Genus  contains  but  one  spedes,  vis.  Octahedral 
Red  Copper-Ore. 

1.  Octahedral  Red  Copper-ore. 

Octaedrisches  Kupfcr-erz,  Mohs, 

This  Species  is  divided  into  four  subspcdes,  viz.  Fo- 
liated Red  Copper-ore,  Compact  Red  Copper-ore,  Capil- 
lary Red  Copper-ore,  and  Tile-ore.  *  Black  Copper  or 
Black  Oxide  of  Copper. 

First  Subspecies. 

Foliated  Red  Copper-Ore. 

Blattriches  llothkupfererz,  Werner, 

Id*  Werner,  Pabst  b.  i.  8.  66.^— Foliated  florid-red  Copper-ore, 
Kirw.  voL  iL  p*  136^ — Blatteriges  Rothkupferen^  Estner, 
b.  iiL  8. 533.  Id.  Emm.  b.  ii.  8. 214. — ^Le  Cuivre  Oxide  rouge 
lamelleux.  Brock,  t  ii.  p.  183.*-Blattriche8  Rothkup&rerB, 
Reuss,  b.  iii.  8.  ^S6.  Id.  Lud.  b.  i.  8.  226.  Id.  Suck.  2ter  tfa. 
8. 1 89.  Id.  Bert.  8. 382.  Id.  Mahs,  b.  iii.  8. 213.  Id.  Letm* 
hard,  TabeL  8.  56. — Cuivre  oxydul6  crystallise,  Bnmg.  t  iL 
p.  219* — Blsettriches  Rothkupfererz,  Karsten,  Tabel.  s.  62^*- 
Bl&ttriges  Rothkupfererz,  Hqffi  b.  iii.  s.  90.  Id.  Hams.  Handb. 
b.  i.  8.  238. — Cuivre  oxiduU  lamellaire,  Hauy,  TabL  p.  88. 
*-Red  Copper^re,  Aikin,  p.  88. 

External 
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[SMUp,  1.  FoHaicd  Red  Ctffer^te, 

ExUnwl  Characters. 

ItB  colour  is  dark  oochineal-red,  which  sometimes  io- 
dines to  lead-grey ;  but  the  crystals  are  redder,  and  scHne- 
times  pass  into  dark  carmine-red. 

It  occurs  massive,  disseminated,  in  membranes,  ccHToded; 
abo  in  coarse  and  fine  angulo-granular  concretions ;  and 
orystalliaed  in  the  following  figures : 

1.  Perfect  octahedron,  which  b  the  primitive  figure, 

fig.  171.  PI.  9.  Sometimes  two  oppodte  planes 
become  so  large  in  comparison  of  the  others,  that 
a  rix-ridtd  taJUe  is  formed,  fig.  172.  PI.  9.:  in  other 
instances,  two  opposite  planes  entirely  disappear, 
when  an  aaUe  rJunnboidal  figure  is  formed,  fig.  173. 
PI.  9. ;  and  frequently  the  octahedron  ends  in  a 
line,  fig.  174.  PL  9. 

2.  Octahedron  truncated  on  the  angles,  fig.  175.  PI.  9. 

When  the  truncating  planes  become  so  large  that 
the  original  planes  of  the  octahedron  disappear,  a 
cube  is  formed,  fig.  176.  PI.  9. 
8.  Octahedron  truncated  on  all  the  edges,  fig.  177.  PI.  9. 
When  these  truncating  planes  become  so  large  as 
to  cause  the  original  planes  to  disappear,  a  rhojn- 
hcidal  dodecahedron  is  formed,  fig.  178.  PI.  9. 
When  the  edges  of  the  common  ba.sis  of  the  octa- 
hedron are  deeply  truncated,  the  figure  thus  form- 
ed might  be  described  as  a  rectangular  four-sided 
prism,  acuminated  with  four  planes,  which  are  set 
on  the  lateral  planes.  In  the  same  figure,  the 
angles  are  also  frequently  truncated. 

4.  Octahedron, 
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4.  Octahedron,  in  which  each  of  the  angles  is  acimiN 
nated  with  four  planes,  which  are  set  on  the  late- 
ral edges^  fig.  179*  Pi.  9. ;  sometimes  the  edges  are 
truncated,  and  alto  the  siunmits  of  the  actunina- 
tions,  fig.  180.  PL  9. 

i.  Octahedron,  be\'elled  on  the  edges,  fig.  181.  PL  9. : 
sometimes  the  bevelling  planes  beoaoM  ao  laige 
that  each  face  of  the  octahedron  appears  divided 
into  three  compartments,  or  each  plane  supports  a 
flat  three-planed  illumination,  %.  18S.  PL  9. 
Sometimes  tlie  im^les  and  edges  of  the  oetahedron 
in  this  figure  are  dso.  truncated,  and  according  as 
these  bevelling  and  truncating  planes  are  larger  or 
smaller,  t^ie  figure  varies  in  appearapce^ 

6.  Octahedron,  in  which  each  <^ngle  is  acuminated«with 

four  planes,  which  are  set  on  the  l|Uen4  planes, 
fig.  183.  PI.  9.  This  variety  is  genecfJly  com- 
bined with  the  phuics  of  several  of  thie  preceding 
ones. 

7.  Octahedron,  in  which  each  ai\gle  is  acuminated  with 

eight  planes,  two  of  wliich  ^re  set  on  each  plane, 
fig.  184.  PL  9.  This  variety  is  always  associated 
with  some  of  the  preceding,  and  crystals  have  been 
met  witli,  exhibiting  this  variety  combined  yvith 
all  the  preceding  ones.  Fig.  185.  PL  9*  represents 
such  a  crystal,  which  is  marked  as  follows: — 
P,  planes  of  the  octalicdron :  (1.)  Truncations  on 
the  angles :  (2.)  Truncations  on  the  edges :  (3.) 
Four  acuminating  planes  on  the  angles,  which  are 
set  on  the  edges  of  the  octaliedron :  (4.  Bevelling 
planes  on  the  edges:  (5.)  Four  acuminating  |Janes 

on 
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mk  the  angles,  which  are  set  on  the  planes  of  the 
octahedron :  (6.)  Eig^t-planed  acumination  *. 

The  oystals  are  usually  small  and  very  smaU,  seldom 
nnddle-aued :  they  occur  sometimes  aggregated  on  one  an- 
odier,  nde  by  ade,  and  scalarwise. 

The  jdanes  aire  smooth  and  splendent. 

Internally  it  alternates  from  shining  to  glistening,  and 
its  lustre  is  adamantine,  inclining  to  semi-metallic. 

Il  has  a  fburfdd  cleavage,  in  whidi  the  folia  are  parallel 
with  the  sides  of  the  octahedron. 

The  fracture  is  coarse  and  small-grained  uneven* 

The  fragments  art  indeterminate  angular,  and  rather 
diarp-edged. 

The  massive  varieties  are  usually  opaque,  or  very  faint- 
ly translucent  on  the  edges.  The  crystals  are  transparent 
and  semi-transparent,  and  sometimes  strongly  translucent. 

It  yields  a  muddy  tile-red  streak. 

Its  hardness  is  intermediate  between  that  of  calcareous- 
spar  and  fluor. 

It  is  brittle^  and  easily  frangible. 

Specific  gravity,  5.600,  Phillips, — 5.691$  Lawry, — 5.6, 
6.0,  Mohs, 

Observations. 

This  subspecies  is  distinguished  from  tlie  others  by  crys- 
talltzatios,  lustre,  cleavage,  and  translucency. 

Second 


*  Tbe  Ttrious  foniu,  and  numerous  intenncdiate  ones,  arc  delineated 
in  a  set  of  plates  attached  to  Mr  Ptiillips  valuable  Memoir  on  Red  Copper- 
on,  in  tbe  first  volume  of  tbe  Transactions  of  the  Geological  Sodetj  of  Lon- 
don. 
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Second  Subspecies. 
Compact  Red  Copper-Ore. 

Dichtes  Rothkupfererz,  Werner. 

Id.  Werner,  Pabst  b.  i.  8.  66. — Compact  florid^  or  Cochiiml- 
red  Copp^-Ore^  Kirw.  voL  iL  p.  135. — ^Didites  Rothkupfer- 
en,  Esiner,  h.  iii.  8.  580.  Id.  Emm.  b.  ii.  8. 213^ — he  Cuivre 
Oxide  rbuge  conipacte^  Brock,  t  ii.  p.  181.^ — ^Diditea  Rodi- 
kiqpferen.  Reuse,  b.  iii.  8. 433.  Id.  Lud.  b.  i.  s.  226.  Id,  Snd^. 
2tw  th.  8.  189.  Id.  Bert.  s.  38a  Id  Mohs,  b.  iii.  8.  213.  Id. 
Leonhard,  Tabel.  8. 56. — Cuivre  oxidul6  compact,  Bromg.  t.  iL 
p.  219.— Dichtes  Rothkupfererz,  Karsien,  Tabd.  8. 62. — Red 
Oxide  of  Copper^  Kid,  w>L  iL  p.  101. — Cuivre  oxiduU  massif, 
Hauy,  Tabl.  p.  38. — Dichtes  Rothkupfererz^  Haus.  Handb. 
b.  i.  8.  239.  Id.  Hoff.  b.  iii.  s.  95. — ^Amorphous  Red  Cop- 
per^ Aikin,  p.  88. 

External  Characters, 

Its  colour  is  intermediate  between  lead-grey  and  cochi- 
neal-rcd,  often  passing  into  dark  cochineal-red. 

It  occurs  massive,  disseminated,  and  in  a  kind  of  rcni- 
forni  shape. 

Internally  it  is  ghmmering,  inclining  to  glistening,  and 
the  lustre  is  semi-metallic. 

The  fracture  is  even,  inclining  to  flat  conchoidal. 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  is  opaque. 

It  gives  a  tile-red  streak,  and  loses  tliereby  a  little  of  its 
lustre. 

It 
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{Syitp.  3.  Capillarg  Hei  Cappir-m, 

\l  w  a*  hard  as  Uw  folialwJ  sub.spccit-s. 
Il  is  brilUc,  and  easily  frangible. 


Third  SuhjH-na. 

Capillary  Red  Copper-Ore. 

Haarfonniges  RoUi  Kupfercrz,  Wtmer. 

Knpfcrblnthe,  Wernrr,  Pabst.  b.  i.  ».  68.— Fibrous  r«l  Coppft^ 
«re, /CutTL  voL  U.  p.  lS7.-~Ki]prf>rMiithe,  AVnn-.b.  iii.  ».  .^38. 
IJ,  Emm.  b-  iL  ».  316. — Lc  Cuivr«  Oiiilc  rouge  capiUaire, 
Bnxk.  t.  ii.  p.  184.— HaarforniiKET  Rothkuplercrz,  IIcum, 
h.  iii.  R.  Mil.  Id.  Lull.  b.  i.  s.  227-  Id.  Smi:  2t<"  th.  s.  li)+.  * 
J^  Bert.  t.  S82.  Id.  Mohi,  b.  iii.  s.  226.  M  LeoHhard, 
Xabel.  >.  fld— rCiUvre  oxidule  capill&ire,  £rong.  tii.  p.  8ig.— 
Hurfenn^  Rothkupferen,  Karrlen,  Tabd.  i.  62.  /</. 
Hmu.  Htndb.  b.  i.  s.  239.  Id.  Hof.  h.  in.  b.  ffJ.—Cmm 
oxydul^  capilkire,  Haiii/,  Tabt  p.  8S, — Capillary  Red  Cop- 
per, jtHim,  p.  86. 

Etetemal  Character t. 

Its  colour  is  most  communly  carmine-red,  which  becomes 
paler  by  keejniig. 

It  occurs  in  small  ciliary  cr}-stal3,  also  in  thin  tables, 
wtiich  are  sometimes  aggregated  into  amorphous  and  scopi- 
fenn  flakes. 

It  u  shining,  and  the  lustre  is  adamantine. 

It  is  translucent ;  but  its  internal  aspect,  and  the  other 
eztemal  characters,  cannot  be  determined,  on  account  of 
die  smallness  of  the  parts  of  tlie  mineral. 

Vol.  Ui.  K  Chemical 
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Chemical  Charaders  rf  the  Species. 

It  18  eaaly  reduced  to  the  metallic  state  before  the  blow, 
pipe :  if  pulverised^  and  thrown  into  nitric  add,  a  violent 
effervescence  ensues,  and  the  copper  is  dissolved,  the  solu- 
tion at  the  same  time  acquiring  a  green  colour;  but  if 
thrown  into  muriatic  add,  no  effervescence  takes  place. 
We  can  by  this  character  distinguish  red  copper-ore  from 
red  silver-ore  and  cinnabar :  red  silver-ore  doeis  not  eflfer- 
vesce  in  nitric  add ;  and  dnnahar  does  not  dissolve  in  it 
It  is  soluble  in  ammonia,  to  which  ,it  communicates  a  blue 
colour. 

ConetUuent  Paris, 

GomwaU.  mbuiau                         PoUated,  SfiMdiu  SfiwrlR. 

Cbpper,        8S.5  91.0  Red  Oxide  of  Copper,     97.66  99i50 

Qzjfen,       1L5  9.0  Intennlzed  Copper.          1.46  •••••• 

— —   Water,        -          -          a76  (ktS 

lOaO  lOao  Ozideoflron,         -        as6  aS6 


denemr,  Phfl.  Klaprctky  Bdt.  lOaOO  lOaOO 

trant.  finr  ISOl.    b.iv.  8.29.  J«&%  Chess.  Unter.  b.  i.  t.  2S4w  6&  961. 

Geognostic  Situation  of  the  Compact  and  Foliaied 

Subspecies. 

It  occurs  prindpally  in  veins  that  traverse  primitive,  and 
sometimes  transition  rocks,  rarely  in  secondary  rocks,  and 
but  seldom  in  beds,  along  with  copper-glance  or  vitreous 
copper.  In  the  veins,  it  is  associated  with  native  copper,r 
blue  copper,  malachite,  copper-green,  tile-ore,  copper-glance 
or  vitreous  copper-ore,  copper-pyrites,  copper-black  or  black 
oxide  of  copper,  olivenite,  cube-ore  or  hcxahedral  olivenite, 
vsenicaL-pyrites,  and  brown  iron-ore.     The  veinstones  are, 

quartz^ 
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^^'  [StiLip.  1.  ^  2.  FMifU  and  Cu-jHicI  Hid  CopjXT-iin. 

'    qmrtz,  fliii>f-»pnr,  wilwuvtms-^iwu-,  lit-ni-v-^pnr,  mid  ocea- 
HoniUly  vhluritc  uud  mica. 

Ctographic  Situation  of  the  Faiialed  and  Compact 
Sufispccii^. 

EHropf.—-tt  occurs  in  different  v«ns  in  the  mine  of 
Ruel-GnrUnd  in  Comwall.     AU  ihevoins  traverse  granite, 
uk)  ihrec  uf  Uiem,  viz.  tlie  North  Lode,  the  Great  Gossan 
^  Lode,  oud   the  Mutlrel   Lode,  afford  tlie  red  copper-ore. 
DU^  lh«  Nurth   Ludc,  it  vt  associated  with  fluor-spar.     In 
^^k  Great  Gossun   Lode,  it  occurs  in  considerable  quantity, 
^^hd  occafflonall y  intermixed  with  native  copper :  higher  up 
^^P  the  satnf  vein,  lliere  in  oliundancL-  of  fluor-spar,  somc- 
IPHieft  intermixed  with  copier-pyrites,  and  arsenical-pyrites. 
Th  the  Muttrcl  Lode,  llie  red  copper-ore  is  occasionally  ac- 
(-nmiianicd  with  copper-glance  or  vitreous  copper-ore,  cop- 
per-hlatk  nr  hlack  oxide  of  cupper,  ulivenite,  arsenical-py- 
rites, <)uart7,  and   fluor-spar.     Native  copper  also  occurs  in 
muadcrahlc  quantities,  anil  generally  tnlermixed  with  red 
wppar-on  •,     It  is  also  found  in  the  mines  of  Car^-ath  and 
nurf-Pn»por,  also  in  Comwiiil.     Snuill  jxirlions  of  this  ore 
occur,  along  with  native  copper,  in  tli*.-  irap-rocks  of  Nal- 
me,  one  of  the  Faroe  Islands ;  also  in  the  mine  of  Aardal 
in  NcM^ay,  and  lliaL  uf  Giirpa,  in  Ea.st  Gothland  in  i^we- 
lUrn.     It  occurs  but  sparingly,  and  along  with  native  cop. 
per,  in  the  RammeUbcrg  in  the  Ilartz ;  near  Freyberf;, 
nlot^  wttli   native  copper,  ocliry  brown  iron-ore,  lamcUur 
liesvy-^r,  and  quartz;  at  Altealurchen,  along  with  brown 
t     jMawlitt;,  naUve  copper,  malachite,  ulivcuite,  and  quartz  : 
HKlbe  ZiUerthal  in  Bavaria ;  distinct  crystals,  imbedded  in 
^B  K  S  secoudvy 

'  nDKp*.  la  Geulo(tul  TnnMctioac,  *oI.  i.  p.  3^— M. 
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secondary  rocks,  at  Chessy,  near  Lyons  in  France ;  at  En- 
idedel  in  Hungary,  witli  'UaUve  copper,  copper  and  iron 
pyrites ;  at  Saska  and  Moldowa  in  the  Bannat,  associated 
with  coppet-glance  or  vitreous  copper-ore,  malachite,  blue 
copper,  native  copper,  and  brown  iron-ore. 

Asia. — In  the  mines  of  Kolywan,  along  with  native  cop- 
per, and  various  ores  of  that  metal ;  and  in  different  mines 
in  the  Uralian  Mountains. 

America, — Chili  and  Peru. 

GeognosHc  and  Geographic  Situations  of  the  CapUUmf 

Subspecies. 

The  preceding  account  applies  to  the  Compact  and  Fo- 
liated red  copper-ores :  the  third  subspecies,  the  Capillary 
ore,  occurs  less  frequently.  In  Cornwall,  it  is  found  in 
Huel-Grorland,  St  Day,  and  Carharrack  mines.  On  the 
Continent  of  Europe,  beautiful  specimens  are  met  with  at 
Rheinbreitenbach  in  Nassau,  where  it  is  associated  with  ochrj 
brown  iron-ore,  native  copper,  copper-green,  malachite, 
copper-pyrites,  white  lead-spar,  phosphate  of  copper,  cop- 
per-black or  black  oxide  pf  copper,  and  quartz,  in  veins 
that  traverse  grey-wacke ;  at  Saska  in  tlie  Bannat,  with 
brown  iron-ore,  malachite,  tile-ore,  native  copper,  foliated 
red  copper-ore,  steatite,  and  lithomarge ;  and  also  in  the 
Saxon  Erzgcbirge,  as  at  Freyberg  and  Glasshiitte.  It  is 
also  a  production  of  the  Siberian  copper-mines. 

Uses, 
It  is  valued  as  an  ore  of  copper. 

Observations. 

1.  It  is  distinguished  fnim  Copper-glance  or  Vitreous 
Copper^  by  its  colour ;  from  Red  Silvery  by  its  crystalliza- 
tions, 
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lioni^  hritflfnewj  greater  hardness,  and  aoocmipanying  mi* 

Boab :  fionl  CkmuJlar^  by  its  colour,  brittkness)  greater 

weiglit  and  aooompanying  minerak:  from  Bed 

by  its  colour,  red  antimony  having  a  cfaeny- 

nd  colour. 

JL  It  is  the  richest  ore  ci  copper. 

&  It  isdescribed  by  Crbnstedt  under  the  name  JTtigfir'' 

4l  Hausmann,  in  his  Handbuch  der  Ifineralogie,  de- 
•cribes  in  the  tcOomng  manner  a  fourth  subspecdes  of  red 


Earthy  Red  Copper-oie. 

Erdiges  Kupferroth. 

The  colour  is  intermediate  between  cochineal-red  and 
Irick-red.  It  occurs  massive,  and  incrusting  other  ores. 
It  is  fine  earthy,  and  dull.  It  is  associated  with  malachite, 
tile^re,  native  copper,  and  brown  ironstone.  It  occurs  in 
veins,  probably  also  in  beds,  in  primiUve  and  transition 
locks.  It  is  a  rare  mineral,  and  has  been  hitherto  "found 
only  at  Rheinbreitenbach ;  and  near  Lauterberg  in  the 
Harts. 


Fourth  Subspecies. 

TUe-Ore. 
Ziegelerz,  Werner. 

This  subspecies  is  divided  into  two  kinds,  viz.  Earthy 
Tile-ore,  and  Indurated  Tile-ore. 

First 
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I 

Earthy  Tile-Ore- 

Erdiches  Ziegelerz,  Werner, 

Jd.  fVern,  Pabst  b.  i.  s.  70. — ^Eardiy  BridL'-red  Copper-ore^ 
Kirw.  voL  ii.  p.  137* — Erdiges  Ziegelerz,  Estner,  b.  iii.  ji.  550. 
Id.  Emm.  b.  ii.  s.  219* — ^Le  Ziegelerz  terreuae.  Brock,  t.  iL 
p.  187. — Erdiges  Ziegelerz^  Beius,  b.  iii.  8.  443.  Id.  Lvd. 
b.  i.  8.  227.  Id.  Suck.  2ter  th.  s.  194.  Id.  Bert.  s.  382.  Id. 
Moks,  b.  iii.  s.  226.  Id.  Leonkard,  Tabel.  s.  56. — Cuivre 
oxiduU  ferrifere^  Brong.  t  ii.  p.  220.— Erdiges  Ziegelerz, 
Karflen,  Tabel.  s.  62. — Earthy  Red  Oxide  of  Copper,  mixed 
with  Brown  Oxide  of  Iron,  Kid,  vol.  ii.  p.  105. — Cuivre  oxy« 
dute  terreuse,  Hauif,  Tabl.  p.  88. — Erdiges  Kupfierbraun, 
Haus,  Handb.  b.  i.  s.  241. — Erdiges  Ziegelerz,  Hqf.  b.  iiL 
s.  99. — Ferruginous  Red  Copper,  Aikin,  p.  88. 

Extemcd  Characters. 

Its  colour  is  hyacinth-red,  sometimes  also  brownidv-red, 
which  passes  into  a  reddish-brown,  that  borders  on  vellow- 
ish-brown. 

It  occurs  massive,  disseminated,  and  incrusting  copper- 
pyrites. 

It  is  composed  of  dull  dusty  particles,  which  are  more 
or  less  cohering, 

It  soils  slightly,  and  feels  meagre. 

GeogTtoatic  Situation. 

It  occurs  in  veins,  and  is  usually  accompanied  with  na- 
tive copper  and  malachite^  and  sometimes  with  red  cop- 
per-ore. 

Geographic 
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ISiUf.  i.  Tiie-«rt,—  td  Kind,  Ind^ralrJ  Tilt-an. 

Geographic  Situation. 
It  is  found  at  Lauterbcrg  in  the  Hartz  :  in  veins  in  the 
Bannut,  along  with  copper-py rites,  red  copper-ore,  gr^ 
cui)per,  irunshot  eopjier-green,  maiachite,  native  copper,  snd 
ochry  irtin-ore ;  at  Fiilkoiiiitciii  in  tlie  Tyrol,  with  coppa- 
grecn,  iiiaUchile,  grey  atppefj  blue  copper,  caJcaTcous-spar^ 
and  quartz ;  imd  at  Kezlionya,  along  wilh  coppcr-greeti, 
malacfaltc,  and  calcareouH-Hpar. 


Indnrated  Tile-OiQ.  ' 

Festes  Ziegeler^  Werner. 

Uinam  Ci^  {Hcea.  WaU.  L  ii.  p.  3S0. — ^Dichtea  Ziegden, 
Wtner,  Pab«L  b.  i.  s.  70. — Indarated  Brick-Ted  Copper-«x^ 
Er.  voL  ii.  p.  1 38. — Pecherz,  Ettaer,  b.  iii.  s.  55S. — Zi^;elen 
Emm.  b.iL8.SS0. — Le  Ziegelen  endurc£,  firacA.t.ii.p.  168. 
^Veriiiitetee  Zi^elerz,  Beiut,  b.  iiL  s.  444.  Id.  Ltid.  b.  L 
a.  SfiS.  Id.  Suck.  2t«r  th.  s.  I96.  Id.  Bert.  %.  S8S.  Id.  Afok, 
k  iiL  a.  SSg.  Id.  Ltmhard,  TabeL  a.  56.  Id.  Kartttit,  TabeL 
a.  62.  Id.  Hoff.  b.  iil  a.  lOO— Muachlicliea  Kopfotaiun, 
Bout.  Handb.  b.  L  a.  S4I. 

Extenud  Character  1. 
Its  co4ouT8  are  daric  hyacinth-red,  brownidi-red,  reddiib- 
brcnrn,  from  whidi  it  paaaes  into  blacki^^brown,  and  dark 
Mcd-grey ;   also  dark  clove-brown,  yellowish-brown,  aod 
Imnmiah-black. 

It  occurs  masnre,  ^aeminated ;  alao  in  curred  lamel- 
lar aod  fibroua  concretioiu. 

InteniaUy 
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Internally  it  is  glimmering,  seldom  glistening,  and  is  re- 
sinous. 

The  fracture  is  imperfect  and  flat  conchoidal. 

The  fragnients  are  indeterminate  angular,  and  more  or 
Icsssharp^ged. 
•  The  strealc  is  feebly  shining,  and  somewhat  lighter  in  tlie 
colour. 

It  is  intermediate  between  semi-hard  and  soft. 

It  is  rather  brittle,  and  rather  easily  frangible. 

CJicmiad  Characters, 

Before  the  blowpipe  it  becomes  black,  but  is  very  diffi- 
culdy  fusible.  To  borax  it  communicates  a  muddy  green 
colour. 

ConstiUient  Parts. 

Werner  considers  it  to  be  an  intimate  combination  of  red 
copper-ore  and  brown  iron-ochrc.  It  coiitaJiis  from  10  to 
50  per  cent  of  copper. 

Gcogfwstic  Situation, 

It  occurs  in  veins,  and  is  usually  accompanied  wlili  rtM.1 
copper-ore,  native  copper,  co}>per-inTitcs,  iibrous  malachites 
and  brown  iron-ocluv. 

Geographic  Situation, 

J^uropc. — It  occurs  in  veins,  alonnf  v.ith  red  co]>per-oro, 
native  copper,  copiKT-pyritcs,  and  other  ore?,  in  IIuol-Gor- 
land  in  Cornwall ;  idso  at  Llanymynich  Hill  in  Shrop- 
.sliirc ;  at  AardaLs  copiwr-niinc  in  Norw  ay,  along  with  com- 
pact mal.ichitc  and  riaiive  cojipor ;  at  Lauterl)crg  in  the 
Hart/;  KurrfcrlxTgin  Silo^-ia;  Kheinbreitcnbach  in  Nassau, 

along 
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tioag  with  copper-pj'rites,  malachite,  blue  copper,  cf^iper- 
fftat,  iic. ;  SaxoD  Erzgebirge ;  aiid  Tlmriiigia ;  at  Fal- 
bMlein  in  tliB  Tyrol,  lurticulftrly  tlic  variety  luuiifd  Prah- 
«t  m*  Pitch-ore  ;  Iglo,  Rczbanja,  anJ  the  Boonal  in  Hun- 

jtfna.— In  the  nitnes^of  Frutowskui,  along  witji  vi.t\  top- 
per^jrc,  aiid  broivn  iron-ochrc. 

Jmerka. — In  tlie  mint;  ut'  El  Houino  in  AIe]ucu>  asto- 
oated  with  coppcr-grccn  and  coppcr-pyiites. 

Ofiscrt'aiioju'. 

1.  The  red  varieties  contain  the  greatest  quantity  of  cop- 
jW,  and  the  brown  the  f;rfatest  quaiitily  of  iron, 

8.  It  is  rather  a  common  ore  of  eo{)per,  and  occurs  al- 
most always  where  red  copper  is  found. 

S.  It  passes,  by  increase  of  tlic  quantity  of  brown  irot^ 
ocbte,  into  brown  iroustone. 

4.  The  dark-brown  variety  of  indurated  tile-ore,  tm  ac- 
count a(  the  resemblance  of  its  fractiue  to  {utcb^  has  been 
daKuninated  Pitchore,  (I'ccherz). 


•  Black  Copper,  or  Black  Oxide  of  Copper. 

Kupferschwiirze,  Werner. 

OcfaraCupri  nigra,  Wo/t  t.ii.  p.291- — Kupferschwurtie,  Wen. 
PabsL  b.  i.  s.  88.  id.  Wid.  s.  755— Ulack  Copper-ore,  Kirw. 
ToLii.p.  143. — Kupferachwartze,  £>»»i.b.ii.  i.Qii.  Id.  EH- 
ner,  b.  iii.  s.  5S5. — Oxide  noire  de  Cuivre,  Lam.  p.  SIS.— 
Le  Cuivre  noire.  Brock,  t.  ii.  p.  160. — Kupfersdiwarze,  Beutt, 
Kiii.  S.431.  Id.  Lud.  b.  i.  s.  226,  Id.  .S&cjt.  2ter  th.s.  188. 
id.  Bert.  Sr  379-  id-  Moha,  b.  ili.  s,  £29.   id.  Lemhard,  TabeL 
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V.  58.    Id,  KartUn,  TabeL  s.  68.    Id.  Haus.  Hmdb.  b.  L 
0.  243.    /(f.  £r<^.  b.  iil  &  l3S.-<-Black  Coppw^  iltit»^  p.  8$. 


External  Characters, 

Its  colour  is  usually  intermediate  between  bluish  and 
brownish-Uack,  but  ratha*  more  inclining  to  brownish- 
black. 

It  occurs  massive,  sometimes  disseminated,  and  thinly 
coating  copper-pyrites,  and  other  ores  of  copper. 

It  is  composed  of  dull  dusty  particles,  which  scarcely 
ssoii. 

It  is  always  more  or  less  cohering. 

It  becomes  slightly  shining  in  the  streak  *. 

Cliemical  Characters, 

Before  the  blowjHpe  it  emits  a  sulphureous  odour,  melt» 
into  a  slag,  and  communicates  a  green  colour  to  borax.  It 
forms  a  smalt-blue  coloured  solution  with  ammonia,  the 
iron  remaining  undissolved. 

Constituent  Parts. 
It  is  said  to  be  an  Oxide  of  Copper. 

Geognostic  Situation. 

It  occurs  usually  with  copper-pyrites,  malachite,  copper- 
green,  and  ccqjper-glance  or  vitreous  copper-ore;  some* 
times  with  naUve  copper,  red  copper-ore,  grey  copper, 
blue  copper-ore,  quartz,  fluor-spar,  heavy-spar,  and  brown- 
spar. 

Geography 

*  Bournon,  in  his  Caloio^ve  Mi»eralogipie^  sajs,  tliat  Uiis  ort  if  tome- 
times  renifonD,  wiUi  a  fibrous  fracture  likt  tumuitito. 


€lmgraflkic  SikutAom. 

Mimrape,  It  ooeun  at  Cananich  and  Tincraft  imiiet  in 
CaniwaD;  in  veiiiBin  tranaticmfocksiii  theHuts;  in  the 
ndnct  of  lloii  and  Ai«ndal  in  Norway;  near  Ytejberg^ 
WL  vemm^  AbiDg  with  grey  cnpper,  oopper-pyiiteiy  odiry 
brawn  inD-OTO)  and  quarts;  near  Schwats  in  the  l^rxdi^ 
•long  with  aopper-pyrite%  grey  copper,  maladute^  and  eop^ 
p»graca;  at  Kupferberg  and  Budditadt  in  SileM; 
llaikixdli  in  Aliooe;  in  the  Sehwariwald;  and  aho  in 
Hungary. 

.in&-^Along  with  iron-pyritee  at  Sdilangenbetg;  and 
in  difeient  nmet  in  the  TJraliBn  Moimtoini. 

Observations, 

• 

1.  It  appears  to  be  formed,  sometimes  by  the  deoompodi- 
tion  of  ccqiper-pyrites  and  oopper-glanoe  or  vitreous  copper- 
ore,  and  in  other  instances  to  be  an  original  formation. 

S.  It  is  {daced  after  Hed  Copper-ore,  but  not  inserted  m 
the  genus;,  until  its  characters  shall  be  better  aaootained. 


Genus  III.     TIN-ORE. 

Zinnerz,  ilfoA^. 

This  Genus  contains  one  Species,  vis.  Pyramidal  Tin- 
Ore. 

1.  Pyramidal  Tin-Ore. 

Pyramidales  Zinnerz,  ilfoA^. 

This  Species  is  divided  into  two  Subspecies,  viz.  Com- 
mn  Tin-Ore  or  Tinstone^  and  Cornish  Tin-Ore. 

First 
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First  Subspecies. 

Common  Tin-Ore  or  Tinstone. 

Zinnstein,  Werner. 

Otannmn  Anenico  et  Ferro  mineralisatum^  Wall  t  ii.  p.  SI9. 
ct  M^.— -Zinnstein^  Werner,  Pabst  b.  i.  s.  171.  Id.  Wid. 
s.  880. — Common  Tin-stone,  Kirw.  vol.  ti.  p.  197- — Etain  vi- 
treux,  De  Bom,  t.  ii.  p.  238. — Zinnkies,  Emm.  b.  ii.  s.  420. 
^ — Oxide  d'Etain,  Lam.  t.  i.  p.  274. — Etain  oxide,  HaUjf,  t.  iv. 
p.  137.^ — La  Pierre  d'Etain,  on  la  Mine  d'Etain  commune. 
Brock,  t  ii.  p.  33^, — Zinnstein,  Rcuss,  b.  iv.  s.  288.  Id.  LtuL 
b.  i.  8.  267.  Id.  Suck.  2tcr  th.  s.  354.  Id.  Bert.  s.  441.  Id. 
Mohs,  b.  iii.  8.  59^. — Etain  oxide,  Lucas,  p.  150. — Zinnstein, 
Leonhard,  Tabel.  s.  75. — Etain  oxyde,  Brong.  t.  ii.  p,  189- 
Id.  Brard,  p.  335. — Zinnstein,  Karsteti,  Tabel.  8.  70.  Id. 
Haus.  8.  110. — Etain  oxide,  Ilatiif,  Tabl.  p.  101. — Native 
Oxyd  of  Tin,  Kid,  vol.  ii.  p.  1 4-7. — Zinnstein,  Haus.  Handb. 
b.  i  8.  314.     Id.  Hoff.  b.  iv.  s.  56. — Tinstone,  Aikin,  p.  11 6. 

External  C/iaracters. 

Its  most  common  colour  is  blackish-brown  ;  from  which 
it  jiasscs,  on  the  one  side,  into  brownish-block,  velvet-black, 
and  greyish- black,  on  the  other  side,  into  hair-bromi,  clove- 
brown,  and  reddish-brown ;  from  which  it  ]iasse8  further 
into  yellowish -brown,  yellowish-green,  yellowish-grey,  yel- 
lowish-white, and  greenish- white ;  from  yellowish-grey  it 
passes  into  cream-yellow,  wine-yellow,  and  hyacinih-red. 

It  occurs  massive,  disseminated,  in  rolled  pieces,  in 
grains,  in  granular  distinct  concretions,  but  most  frequent- 
ly crystallized,  and  in  the  following  figures : 

1.  The 


L  Tk  priimdTe  figure  u  a  double  fouF-flided  pynunid, 

m  which  the  aiiglM  are  lt»^  SO"  and  eT""  4r, 

'     Tig.  18&  PL  d.    The  fidlowing  an  aome  of  the 

aeoondary  figum : 
Thia  figure  is  rardiy  perfect,  being  usually  more  or 
leas  deejdy  truncated  on  the  edges  of  the  comtaxxi 
base,  and  sometimes  the  edge  of  the  baae  is  bevel- 
kd,  and  the  edge  of  the  bevidment  truncated 
The  angles  on  the  comnion  base,  and  aha  of  the 
.  aammits,  are  oocasioQally  truncated. 

JL  Beetangnhnr  four-sided  prism,  acuminated  with  four 
phmes,  whidi  are  set  on  the  lateral  planes*. 
Fig.  187.  PL  9. 

S.  The  preceding  figure,  in  which  the  lateral  edges, 
and  also  those  formed  by  the  meeting  of  the  acu- 
minating planes,  are  truncated  +.  Fig.  188.  PL  9- 
Sometimes  in  the  same  figure,  the  edges  formed  by 
the  meeting  of  the  acuminating  planes  are  trunca- 
ted, and  the  lateral  edges  are  bevelled,  and  the  be- 
velling edges  truncated  |.  Fig.  189.  PL  9. 

4.  Rectangular  four-bided  prism,  acuminated  with  four 

planes,  which  are  set  on  the  lateral  edges  ||. 
Fig.  190.  PL  9. 

5.  Rectangular  four-sided  prism,  acuminated  with  four 

planes,  which  are  set  on  the  lateral  edges,  and  the 
edges  formed  by  the  meeting  of  the  acuminating 
and  lateral  planes  truncated  §.     Fig.  191.  PL  9. 

When 


*  Etain  oiyd^  pyramide,  Halijr. 
t  Etain  ox>de  equivalent,  Ilaiiy. 
Z  Etain  oxyde  MMivtractif,  Hail/. 
I  Etain  ozyde  dodecacdre,  Haiijr. 
I  Etain  ozyde  recurrent,  Uatij. 
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When  these  truncatipg  planes,  on  the  edges  be- 
oome  very  large,  an  ^gbt^laned  aciunination  is 
fimned,  as  is  represented  in  the  fdluwinfir  figure. 

6.  Long  rectangular  four-sided  prissy  acutely  acunu- 

nated  on  both  extremities  with  eight  planes,  of 
which  two  and  two  always  meet  together,  under 
very  obtuse  angles,  and  are  set  on  the  lateral 
planes;  and  again  flatly  acuminated  with  four 
{dimes,  -whkh  are  set  on  the  obtuse  edges  of  the 
first  acumination  \  Fig.  192.  PL  10.  The  edges 
of  the  second  acumination  are  sotnetimeB  trunca- 

tedf. 

7.  Twin-crystals  of  various  descriptions ;  but  of  these 

the  most  frequent  is  that  formed  by  the  junction 
of  two  crystals,  of  the  variety  No«  S.  whkh  is  re- 
presented in  Fig.  198.  PI.  10 1. 

The  twin-crystal  here  figured,  is  one  of  the  most  com- 
mon forms  of  the  species. 

The  surface  of  the  crystals  is  usually  smooth,  seldom 
more  or  less  strongly  streaked,  and  it  is  commonly  splen- 
dent 

Internally  it  alternates  from  splendent  to  glistening,  and 
the  lustre  is  intermediate  between  resinous  and  adamantine, 
but  more  inclining  to  the  latter. 

In 

*  Stain  cnydt  oppodte,  Haiij. 

f  Euia  oxjdiS  distique,  Haliy. 

X  The  roost  completo  account  of  the  various  crystal  lizations  of  tin-ore 
we  possess,  is  that  by  Mr  William  Phillips,  in  the  second  volume  of  the 
Transactions  of  the  Geological  Society  of  London.  His  memoir  is  accompa- 
rded  with  a  series  of  beautiful  plates,  of  which  I  couM  not  avail  myself  in  this 
work,  because  of  their  number  and  minuteness. 


1.  TTMotMrnjot  vfmmmK.  Ifli 

I  •  dflsmge  M  to  be  obierred;  two 
immthadirBctiQitaf  the  ktend  planes  of  the 
fcur  aded  prigm,  end  other  two  in  the  diie^ 
don  ei^'tfae  diegonelii  of  the  same  print. 

The  finectme  u  coene  and  tmall-grained  unerfen^  incfi* 
flii^  to  imparfitel  oonchoidal. 

The  finagmeDti  are  indeterminately  angular^  and  nthcr 
Hiwit  6nged* 

It  altcnialeB  from  ■emi-tiwupazent  to  opaque ;  ihedaifc. 
cr  eolottved  varieties  are  opaque^  the  lighter  tnmkieent  and 
mn-tnauiMtteoity  often  even  mdining  to  traniparetit;  the 
intennediate  varieties  are  only  translucent  and  tiansluoent 
en  the  edges. 

It  jridds  a  greyish-white  streak. 

It  is  as  hard'  as  febpar,  and  sometimes  even  equal  in 
hardness  to  quartz. 

It  is  earily  frangible,  and  brittle. 

Specific  gravity,  6.3,  7.0,  ilfoA,f.— 6.800  to  6.989,  Get. 

lerL — 6.750,  Brunnich. 6.880,  Leyuer. 6.9009,  the 

Uack,  &9M8,  the  red^  AriMon.— 5.845  to  a970,  Kla^ 


Chemical  Characters* 

'Before  the  blowpipe  it  decrepitates,  and  becomes  paler; 
when  finely  pounded,  it  is  reducible  on  charcoal  by  the 
eontinued  action  of  the  blowpipe,  to  the  metallic  state. 
Adds  dissolve  the  iron  it  contains,  but  only  a  very  minute 
portion  of  the  Un. 


Ctm^tiiueni 
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Constituent  Parts. 


Tin, 

Iron, 

Oxygen, 


From  Alternon. 
77.50 

o.ts 

21.50 
a75 


Schlackenwald. 
75.00 
a50 
24.50 


Ehrenfriedendorft. 


100  100 

Klaprdkj  Beit.  b.  ii.  8.  256. 


Oxide  of  Tin,        -  9450 

Oxide  of  Iron,        •  1.00 

Oxide  of  Manganese,  0.50 

Silica,        -          -  1.00 

Alumina,        •        -  3.00 

100 
Jo&n,  Chem.  Unters. 
b,  U.  s.  242. 


Oxide  of  Tin, 
Oxide  of  Iron, 
Alumina, 


9 
16 

T 

100 
Itumpadiuu 

Zinnwald* 
97.15 
00.35 
2.50 


100 


Ktuinert  Beit  e.  Bcgmndinif 
einer  WiMencb.  Chem.  b.  • 

8.26. 


Gcognostic  Situation, 

It  occurs  disseminated,  in  beds,  in  imbedded  masses,  and 
veins,  in  granite,  gneiss,  mica-slate,  clay-slate,  porphyrj-,  and 
in  an  alluvial  form,  in  what  are  in  Cornwall  named  Stream 
Works.  It  is  associated  with  wolfram,  tungsten,  molybdena, 
arsenical  pyrites,  copper-pyrites,  specular  iron-ore,  blende, 
rock-crystal,  to{)az,  shorl,  hornblende,  chlorite,  mica,  steatite 
and  fluor-spar ;  less  frec|ucntly  with  calcareous-spar,  heavy, 
spar,  and  with  ores  of  lead,  silver,  and  iron. 

Geographic  Situation, 

Europe, — Tin  is  not  found  in  many  different  countries, 
but  when  it  does  occur,  it  is  generally  in  considerable  quan- 
tity.    There  arc  only  three  principal  tin  districts  in  Eu- 
rope. 
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[Saitp.  1.  Cammm  Tinaltnt  or  Tin-trt, 

hjpc.  The  first  and  niosl  awisidt-niblc  is  in  ComtntJI, 
Lr§  ill  veiof,  or  Jisscminated  in  gmnitc  uiicl 
Wp,  whollicr  clay-alate  or  chlorite-slate.  It  is  xoiDeiiine* 
iscd  in  lurgc  bliicks ;  for  we  are  inturmcd  by  Mr  Phil- 
lips, that  oiic  block  riU!>e<l  from  the  mine  called  Polber. 
row  in  St  A(tnes"a,  wtighed  iJiOO  lb.  and  producct!  more 
ihiui  half  tliMi  of  purv  luetal.  It  is  rarely  found  in 
masutu  portions,  being  generally  crystallized;  and  it  ia 
wnrthy  "f  notice,  tlial  all  tlie  varieties  of  form  are  not 
found  indisLTimt nattily  iti  the  name  vein  or  set  of  veins,  but 
*p[)car  rather  to  be  distributed  in  different  veins  or  sets  of 
veins.  Thus,  according  to  Mr  Phillipa,  the  tin-mine  of 
PenaiHlrae,  near  Redriiih,  ufTords  scarcely  any  other  Ji>rm 
but  that  of  a  particular  kind  of  t>vin-crystal ;  die  v«ns  of 
Ilutl  Fanny  Mine,  only  three  particular  varieties  of  crys- 
UUiutioii ;  and  the  tin-mine  of  Poigooth  near  St  Aiislle, 
only  minute  crystals  of  one  parlicul:u-  form.  Of  the  8amc 
Mure  nearly  is  the  observation,  that  certain  vaiieties  of 
■ous-Bpar  are  peculiar  to  Derbyshire,  others  to  ])arti- 
r  districts  in  Saxony,  and  some  are  only  met  in  por- 
1  France  or  Spain.  lUhiviBl  depositions  of 
t  mn  with  of  considerable  extent  and  deptli,  in 
la  of  Cornwall ;  these  are  named  Slrtam  H'oi-kSf 
t  tlie  tin  is  extracted  from  tliem  by  passing  a  sin.'ani 
piraler  across  them.  It  is  worthy  of  remark,  tliut  the 
s  of  gold  hitherto  met  with  in  Cornwall  are  in 
fc  atrcani  works,  where  it  is  found  generally  detached, 
«  accompanied  willi  quanz  •. 
FThe  second  tin  district  is  situated  in  the  Erzgebirge, 
twtll  on  the  Bt^emian  and  Saxon  ^des  of  that  mountwn 
Vol.  III.  L  group. 


*  F«r  Mkcr  putlculirt  in  regard  to  (fie  Tlo  of  Cornwall,  I  nter  to  Mr 
niinipt'*  pqicr.  io  Ihe  Mwnd  ralumt  of  TrinHCtiona  of  CcoIosIcbI  Soatl}. 
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group.  There  it  occun  disseminated  on  the  gnnite,  and 
in  beds  that  alternate  with  that  rock,  where  it  is  associated 
with  wdfram,  tungsten,  common  quartz,  rock-crystal,  mica, 
talc,  fluor-spar.  Sec  in  masnve  or  crystallized  fonns^  It  o£- 
ten  also  occurs  in  veins  in  granite,  gneiss,  and  mica-slate, 
and  also  in  clay-slate.  Alluvial  deposites  of  thb  cve^  re- 
sembling the  stream-works  of  Cornwall,  are  also  met  with 
in  these  districts. 

The  third  tin  district  is  situated  at  Monte  Rey  in  6al« 
licia  in  Spain,  where  the  ore  occurs  in  beds  in  mica- 
slate. 

Very  lately  this  ore  has  been  found  in  small  quantity" 
in  grains  and  crystals,  in  veins  which  traverse  the  granite 
hill  of  Puy  les  Vignes,  in  the  vicinity  of  St  Leonhard,  in 
the  department  of  Haut-Vienne  in  Franee,  where  it  is  as- 
sociated  with  wolfram,  arsenical-pyrites,  and  martial  arse- 
niate  of  copper. 

Jmi, — It  does  not  appear  that  tin  has  hitherto  been  met 
Vith  in  any  of  our  possessions  in  India.  It  is  found  on 
the  east  coast  of  Sumatra,  of  Siam,  and  pf  Pegu ;  but  it 
is  principally  imported  into  our  Indian  Empire  as  an  ar- 
ticle of  commerce  from  Queda,  Junk-Ceylon,  Tavai  in 
Lower  Siam  *,  and  the  Island  of  Banca.  The  tin  mines 
of  Banca  are  said  to  be  of  great  extent,  and  Mr  Ellmore 
informs  us,  that  there  are  exported  from  them  annually 
no  less  tlian  from  forty  to  sixty  thousand  peculs  of  tin.  It 
is  said  also  to  occur  at  a  place  Ave  days  journey  from  Nan- 
kin, in  the  province  of  Kianfu  in  China -j-.  It  is  reported 
that  a  rich  tin  mine  has  been  opened  on  the  Onon,  on  the 
frontier  of  Cliina. 

America, 

•  Vid.  FnunkUo*8  Tncu  «  Do  the  DominioDS  of  Ava,*'  p.  64k 

t  Sift,  in  JourD.  de  Pbjt.  t.  54  jk  113^  * 


■m.1.  mAii»Aj,  miuifttxv.  tfft 

[Ak^l.  Cmmm  TbutmK  wr  TWwa. 

'"jiiBlilit-JRiMW!  is  fimnd  in  Medoo,  mhen  it  is  at- 
OMfeA'ftatt  dloviil  dqMKtes  by  meansof  mdw^  in  dw 
li^^1i"i^7  of  Guaotuuuatft  sod  Zacrtecai.  It  faai  been 
^qoA  hi  idhII  mmtit^  at  Iviluet  in  South  6reenlsiid< 

Uta. 

It  19  mibd  u  an  ore  of  tin,  and  neariy  all  die  tin  of 
taaauteux  !■  obtained  frcm  it 

ChtervaAxut 

It  is  diitinguiihed  fivta  Wo^ramy  bj  ita  auperior  baid> 
mm,  aa  it  readily  KnUches  wolfram,  but  wdfiam  doea 
not  aSeA  it ;  and  also  by  the  streak,  which  is  of  a  greyish- 
White  colour,  whereas  that  of  wolfram  is  dark  reddish-brown. 
It  is  diatinguidied  from  Blende  by  its  supeiior  hardness, 
and  its  not  emitting  a  sulphureous  odour  when  tritumted; 
from  Gant^  by  its  resino>adamantiD<!  lustre,  higher  speafic 
gravity,  and  inferior  hanfiiess ;  and  from  Schorl  by  colour, 
ftinn,  lustre,  and  higher  sped£c  gravity. 


Second  SubtpecUi. 
COTnUh  Tin-Ore,  or  Wood-Tin. 

Ecmusch  ZiDner2,  Werner. 

Uine  <f  Etain  mamelgnn^,  ou  en  Stalactites,  RomS  ie  tide,  t  iii. 
p.  4S8. — Komisch  Zinners,  Werner,  Pabst  b.  i.  s.  183.  Id. 
Wid.  s.  877'— Wc»d  Tin-ore,  Kirm.  voL  ii.  p.  igS. — Etain  li- 
monenx,  De  Bom,  t.  it.  p.  248  — KomiBch  Zinnerz,  Enitn. 
b.  iL  >.  4S7. — Mine  d'Etain  femigineux.  Lata.  L  i.  p.  281.— 
Evin  oxide  cancretionn^,  Haiti/,  t  ir.  p.  147<— La  Mine 
I' «  d-Etnin 
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,  d'Etain  grenue^  ou  TEtain  grenu^  Brock,  t  iL  p.  3401— Hols- 
Ehmerz,  Reuss,  b.  iv.  s.  300.  Id,  Lud.  b.  L  8. 269.  Id,  SMck, 
Ster  th.  8.  358. — Comisch  Zmnerz,  BerL  s.  443.  Id.  Mohs, 
b.  ill.  8.  593. — ^Etain  oxyde  concretionn^^  Lncat,  p.  150.^— 
Holzzinnerz,  Leonhard,  TabeL  s.  75. — Euin  oxyd6  concre« 
tionnl^  Brong,  t.  ii.  p.  I90.  Id.  Brard,  p.  SS6. — Holxainnen, 
Kanten,  Tabel.  8.  70. — Fasriger  Zinnstein^  Haut.  8.  110.— 
Etun  oxid6  concretionne^  Houy,  TabL  p.  102.^ — Korni8ch 
Zinnerz^  Hoff.  b.  iv.  s.  53. — ^Fasriges  Zinnstein^  Hau$.  Handb. 
b.  i.  s.  317*— Wood-tin^  Aikin,  p.  11 6. 

Extcmat  Clwracters. 

Its  most  common  colour  is  hair-brown,  of  different  de- 
grees of  intensity,  which  passes  into  wood-brown,  yellowish- 
grey,  and  sometimes  into  reddish-brown.  In  single  pieces 
it  is  occasionally  striped  in  a  concentric  manner. 

It  occurs  in  rolled  pieces,  which  are  generally  wedge- 
shaped  ;  also  reniform,  botryoidal,  and  globular;  in  distinct 
concretions,  which  are  scopifomi  and  stellular  delicate  fi- 
brous, and  collected  into  others  which  are  curved  lamellar, 
and  angulo-granular. 

Externally  it  is  glistening. 

Internally  it  is  feebly  glistening  or  glimmering,  and  the 
lustre  is  resinous,  inclhiing  to  pearly. 

The  fragments  are  wedge-shaped  and  splintery. 

It  is  opaque. 

It  is  rather  softer  than  common  tinstone. 

Its  streak  is  grey,  inclining  to  brown. 

It  is  brittle,  and  easily  frangible. 

Specific  gravity,  6.4joO,  Klaproth — 6.30S,  Brdthavpt. 

Chemical  Characters. 

Before  the  blowpii)e  it  becomes  brownish-red,  and  de« 

crepitate^i 


4^^bakH||  bat  n  not  fiued,  or  Kduced  to  the  nutdlie  Mate: 
'vIm  iiiiHigly  beried  m  a  cbiKod  cnidlil^  it  ifibnls  aboot 
tl^plTMidL  of  metallic  tin. 

QmHilKeiU  Partt. 

HMieM. 

OzideorTin,       -        91  95 

Ondecf  Ino,        .9  5 

100  100 

FMigueKn,  N.  Jouni.    Ccikt-DuaM*,  Ann. 
d.CheiiLb.T.  8.281.      d.  Chem.  t.  fiii.  pu  968. 

Gtoffimlic  and  GeogrofMe  SUva^ont. 

Bttrope,^lt  occurs  loose,  and  in  small  quantities,  along 
nidi  stream  tin,  in  aUuvial  depodtes  (Btream-wwks),  at 
Sitbney,  St  Greet,  Goesmoor,  Fentowan,  Gavrigan,  St 
Uewan,  St  Columb,  St  Roacli,  and  St  Dems,  in  Com- 
walL 

America. — It  is  one  of  the  most  oomnum  ores  of  tin  in  . 
Uexico.      In  that  country,  it  is  found  at  Guanuaxuato 
(Goanachuato),  in  vnns  tliat  traverse  trap-poiphyry,  and 
it  is  also  met  with  in  alluvial  depontes  *. 

Ohtervatioru. 
It  very  much  resembles  Brown  HematUe,  but  can  be 
distinguished  from  it  by  its  colour-suite,  greater  liardness, 
■nd  higher  q>ecific  gravity. 


*  B«n>e  tima  ifD  Mr  Havre  of  London  Mot  me  ■  drawing  of  a.  nuuo  of 
dcaa  wood4iB,  new  In  U*  Ymm&Aaa,  which  wol^  Un  ounce*  end  • 
:    It  ie  Ibe  larfNt  ipedmcn  «r  Uds  «re  I  un  atqudnUd  with. 
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Genus  IV.    WOLFRAM. 

Scheel-erz.  MoJa. 

This  Genus  conUdns  one  spedes,  viz.  Prismatic  Wol- 
fram. 

\.  Prismatic  Wolfram. 

Prismatisches  Scheel-erz^  Moht, 
Wolfram,  Werner. 

Magnesia  cristsUina ;  Spuma  Lupi^  fValL  t  iL  p.  844« — ^Wol- 
fram,  fVem.  Pabst  b.  i.  s.  223.  Id.  Wld.  s.  S^3.  Id.  Kkrw. 
vol.  11.  p.  31 6.  Id.  De"  Bom,  t.  ii.  p.  227-  Id.  Emm.  b.  ii, 
8.  574.  Id.  Lam.  t.  i.  p.  404.  /(/.  Brock,  t  ii.  p.  456.-*- 
Scbeelen  femigini^^  Houy*  t,  iv.  p.  314. — ^Wolfram,  Reuss, 
b.  iv.  8.  541.  /rf.  Ltfcf.  b.  i.  s.  303. — Eisen-Scheel,  Suck* 
2t«r  th.  s.  461.— Wolfram,  Bert.  s.  509-  Id.  Moht,  b.  iu. 
s.  618. — iScheelin  ferrugin6,  Lucas,  p.  182.— Wolfram,  Leon* 
hard,  Tabel.  s.  81.— Scheelin  femigin^,  Brong.  t  ii.  p.  94. 
Id.  Brard,  p.  388.— Wolfram,  Karsten,  TabeL  s.  74— • 
Scheelin  femigin6,  Htmy,  Tabl.  p.  118. — ^Wolfram,  Haus. 
Handb.  b.  i.  s.  307.  Id.  Hoff.  b.  iv.  s.  242.  Id.  Kid,  vol.  ii, 
p.  226.    Id.  Aikin,  p.  183. 

External  Characters. 

Its  colour  is  intermediate  between  dark  greyish-black 
and  brownish  black,  wliich  sometimes  inclines  to  velvet- 
black.     It  has  rarely  a  temper-steel  tarnish. 

It  occyrs  massive,  and  rarely  disseminated  ;  also  in  dis- 
.tinct  concretions,  which  are  thick  or  thin  lamellar,  either 

fortification^ 
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boar^  or  ooneentricalfy  curvdiy  and  «Nne» 
timet  loi^di  granular.  It  is  ftequendy  crjitalHBBd ;  and 
die  f6miAn  flgon  is  an  oblique  fbur-^ded  prim  of  Iflif . 
lUiAovnngaiesoniecftheseooiidary  fi)nns: 

1.  Ofahque  fimraided  prism,  of  which  the  fdlowing  va- 
rieties occur: 

a.  Obtuse  lateral  edges,  fiady^  anglyt  or  doubly  be- 
▼eDed 
*        6.  Obtuse  lateral  edges  truncated. 

c.  Obtuse  lateral  edges,  bevelled  and  truncated,  llnis 
fombg  .  reed-Bke  cryrtJ. 

ii  Acute  lateral  edges  truncated. 

g.  Oblique  four-sided  prism,  acuminated  with  four 
planes,  which  are  set  on  the  lateral  edges. 
When  the  two  acuminadng  planes,  whicli  are  in- 
clined to  the  acuter  lateral  edges  become  larger 
than  the  others,  there  is  formed 

^  A  rather' flat  bevelmcnt  on  the  terminal  planes; 
but  in  this  figure,  the  edges  of  the  bevelment  is 
truncated,  and  the  edges  between  the  bevelling 
and  lateral  planes  are  truncated.  If,  on  the 
contrary,  the  bevelling  planes  that  rest  on  the 
obtuse  lateral  edges  become  large,  there  is  form- 
ed 

g.  A  very  flat  bevelment  on  the  terminal  planes  of 
prism.  Sometimes  one  of  the  bevelling  planes 
almost  disappears,  when  there  is  formed  a 

A.  Prism  with  oblique  terminal  planes. 
2.  Twin-crystal,  known  by  its  re-entering  angle. 

The  crystals  are  middle-sized  and  large,  and  occur  im- 
bedded, or  intersecting  one  another,  but  are  seldom  dis- 
tinct 

The 
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The  lateral  planes  are  usually  lonf^tudinally  streaked^ 
and  generally  splendent 

The  cleavage  is  shining  or  splendent;  the  fracture  is 
glistening ;  the  lustre  is  resinous,  inclining  to  adamantine. 

It  has  always  one  distinct  cleavage,  which  is  parallel 
with  the  shorter  diagonal,  and  another  less  distinct  in  the 
direction  of  the  longer  diagonal  of  the  prism. 

The  fracture  is  coarse  and  small  grained  uneven. 

The  fragments  are  indeterminate  angular,  and  blunt-- 
edged. 

It  is  opaque. 

It  yields  a  dark  reddish-brown  coloured  streak. 

It  is  harder  than  apatite,  but  not  so  hard  as  felspar. 

It  is  rather  brittle,  and  ca»ly  frangible. 

Specific  gravity,  7.1,  7.4,  Mohs, — 7.180,  Gettert.^^ 
7.1195,  iBm«m.— 7.000,  Zeonardi.— 7.83S3,  Hatty.— 
7*006,  Kirzvatu  # 

Cliemkal  Characters, 

It  decrepitates  before  the  blowpipe,  but  is  infusble  witli- 
out  addition.  It  colours  glass  of  borax  reddish,  when  ex- 
posed to  the  exterior  flame  of  the  blowpipe. 

ConstHivent  Parts, 

Tungstic  Acid,          -  64.0  67.00 

Oxide  of  Manganese,  22.0  6.25 

Oxide  of  Iron,          .  13.6  18.10 

Silica,        -        -        -  ...  1.50 


99.5  92.75 

D'^EViuyarj  Mem.  de  TAcad,     Vauquelin^  in  Joum. 
d.  Toulouse,  ii.  d.  Min.  N.  19.  18. 

GeogTWstk 
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Geognostic  Situation. 

It  occurs  in  jirimitive  rocks,  and  generally  along  wilh 
liuitone  aud  tungsten ;  less  frequently  in  veins  in  grey- 
wackc,  along  with  galena  or  lijnd-glancc,.  givy  copptT,  spamf  • 
iron,  and  quartz. 

Geographic  Situation. 

It  occurs  in  gneiss  in  the  island  of  Rons,  one  of  the  He- 
brides " ;  at  Herland,  Pednaudre,  Huel  Fanny,  Cliga,  and 
Kit-hill,  in  Cornwall ;  in  the  Hartz,  it  is  met  with  in  teins 
dttt  tnmneipii^fmdtei  in  priailio  iQ^  st  EhnsifiM- 
dcndn^  AltidiBgandGeTer^mSainji  AnnUai^ 
Bchhdtwiwald  id  BcdMnSa;  Puyka  BGtws  ni  Frrince; 
ud  at  Adonschelm  in  Siberia,  along  vith  beryl. 

Observatiotu. 

1.  It  is  distinguished  fnnn  Tine-ore,  aniuig  other  duu 
nctera,  by  its  streak,  which  is  reddiiii-brovD,  whereu  that 
sf  tin-ore  is  grey. 

it.  This  nuDenJ  was  originally  mistaken  for  antimuiy, 
which  by  the  alchemists  was  called  the  ax^;  probably  be- 
cause it  acted  violently  upon,  and,  as  it  were,  devoured  the 
base  metals  in  the  process  of  refining  gold ;  hence  arose  the 
term  aputaa  Uipi ;  the  word  ram,  which  ngnifies  spuma, 
being  commonly  apjdted  by  the  Germans  to  substances  of  a 
laminated  texture. — Kid,  vol.  ii.  p.  SS7- 

GEMtrs  V. 
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Genus  V.    TANTALUM-ORE. 
Tantal-Erz,  Mohs 

This  Grenus  contains  one  species,  vi2.  Prismatic  Tante* 
lum-ore.    *  Yttxotantalite. 

1.  Prismatic  Tantalum-Ore. 

Prismatisches  Tantal-erz,  Mchf. 

Tantalite,  KarHen  4"  Werner, 

Columbite,  Hatchett 

Tantalit,  Eckeberg,  Kongl.  Vetensk.  Acad.  HandL  1802,  Q.  1. 
p.  68.-83. — Tantalite,  Reuss,  b.  ii.  4.  s.  685. — Columbeisen, 

Jd.  b.  il.  4.  8  632 Tantalit,  Lconhard,  Tabel.  s.  83.— Tantal 

oxyd6  fcrro-manganesifere,  Haiii^,  Tabl.  p.  120. — ^Tantalit, 
Haus,  Handb.  b.  i.  s.  310.  Id,  Hoff,  b.  iv.  s.  191.  Id.  AUnn, 
p.  142. 

Eictemal  Characters. 

Its  colours  are  greyish  and  brovmish  black. 

It  occurs  massive,  disseminated,  and  crystallized  in  ol^ 
lique  four-sided  prisms,  the  dimensions  of  which  are  un- 
known. These  prisms  are  sometimes  truncated  on  twc^ 
sometimes  on  all  the  lateral  edges,  and  flatly  bevelled  on 
the  extremities,  the  bevelling  planes  resting  on  the  acute 
lateral  edges. 

The  crystals  are  small,  and  appear  to  occur  imbedded. 

Exteroall^ 


.4 


Ae  liuire  b  reafaioug^  inrlining  to  the  aemiaiMtiUio  adbl- 


Hm  fin^pKQti  aie  iodetsriniiiate  aiiguki^anA  dMip- 

It  is  opaque. 

It  is  M  hard  as  fehpar. 

The  streak  is  dull  and  dark  lirownisb-blaciL 

It  is  britde. 

It  is  di£Bcultl J  firangUde. 

Specific  gravity,  .ao,  BjA,  JToiW.— £.916»  BaickeilF-^ 
7.15  to  7.68,  IToAufon.— 7.98S,  Eckebcrg.^TSj  Kla* 
pn)A.-^.464,  Leonhard  and  VogeL 

Chemical  Characten. 
Before  the  blowpipe,    without  addition,  it  suffers  no 


in  l^aas  of  borax. 

* 

'•           ^w    «.»    mm»t»^A^mmf*i** 

ConHiiueni  Paris. 

Ffnland.        Finland. 

Oxide  of  Tantahim,         83            85 

Coiumhite. 

88            80 

(hide  of  Iron,        -        12 

10 

10           15 

Oside  of  Manganese,         8 

4 

2             5 

103  99  100  100 

Vauquelinj  in    WoOM"  Klaproth,  WoUas^ 

Haiiy,  Tabl.     touj  in  Beit  b.  v.     ton^  in 

p.  308.  Ph.  Tr.  s.  5.  Ph.  Tr. 

1800,  1809. 

Some 
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Some  late  analyses  of  Berzelitis  shew  that  it  also  contains 
Oxide  of  Tin. 


GeognoHic  and  Geographic  Siiuatianf. 

It  occurs  disseminated  in  a  coarse  red  granite^  at  Bix>- 
kams  Zinnsgute  in  the  parish  of  Kemito  in  Finland ;  near 
Bodenmais  in  Grermany*;  and  the  specimen  examined  by 
Mr  Hatchett  is  said  to  be  from  Massachusets  Bay  in  North 
America. 

Obwrcaiums. 

!•  This  spedes  bears  a  condderabie  resemblance  to  sevml 
other  minerals^  particularly  to  magnetic  iron-ore,  tinp4)re» 
wdfram,  yttrotantalite,  and  gadolinite.  It  is  distinguished 
from  Magnetic  Iran^are^  by  its  not  afiecdng  the  magneti6 
needle,  brownish-black  streak,  and  its  greater  specific  gra- 
Tity ;  from  compact  Black  Tin-orej  by  its  brownish-black 
powder,  and  also  by  the  action  of  the  blowpipe,  for  tinstone, 
when  exposed,  on  charcoal,  to  the  reducing  flame  of  the 
blowpipe,  is  reduced ;  and  from  Wolfram^  by  the  absence 
of  the  cleavage,  and  the  action  of  the  blowpipe,  as  wolfram, 
along  with  glass  of  borax,  when  exposed  to  the  exterior 
flame  of  the  blowpipe,  becomes  of  a  reddish  colour. 

S.  The  specific  gravities  vary  so  much,  that  it  is  pro- 
bable ^ther  that  some  of  them  arc  erroneous,  or  that  they 
characterize  difierent  varieties. 

♦  Yttrotantalite. 


•tV-S-OKIt.}  •  YTTllOTANTALITB* 


•  Yttrotantalitp. 

Ytter-Tantal,  Karsten. 

VtteitMiUlit,  Eckebfrg,  Konffl.  Vctenak.  Acid.  H« 
Q.  1. — Yttcrtimtal,   Reuu  ,  ii.  4.  i.  "- 

Tdiel.  H.  ti3.     W.  Karslen.     'sbl.  s.  T*- 
ft«,  //auy.  Tabl.  p.  120.-      ttertantalit,  lit 
s.  312- — Yttrotantalitp,  -*i        p.  72. 

Ertcmid  Characters. 

Its  colours  are  iron-bUck,  and  yellowish-brown. 

It  Dccurs  ill  imbedded  angular  pieces,  in  granular  dis- 
tind  conoretioos,  and  it  is  said  also  crvstalttzed  in  uliliqiie 
four-sided  prisms,  having  lateral  edges  of  95"  and  85",  und 
■lio  in  aix-sded  prisms. 

IntonoUy  it  is  diining  or  glistening,  and  the  lustre  reai- 
nousy  iiw^ifiing  [q  metallic. 

Its  clesvage  tqipears  to  be  in  the  direction  of  the  lateral 
fhnea  of  the  oblique  four-nded  [irism. 

The  fracture  is  c(»ch(»dal. 

It  is  (^Mque,  or  translucent  on  the  edges. 

It  is  so  hard  as  to  scratch  glass. 

It  yields  a  grey-ctdoured  streak. 

It  is  eanly  frangible.  ; 

Spedfic  gravity  6.395,  5.88«,  Berzdiut. 

Chemical  Characters. 

It  decrepitates  feebly  before  the  blowpipe,  bectooes 
daik-brown,  but  does  not  melt. 


I 
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ConHituent  ParU 

r. 

Black  VarMy. 

TdKNrVarictr. 

Oxide  of  Tantalum, 

57.00 

60.184 

Yttria, 

ms5 

29.780 

Lime, 

6.85 

0.600 

Oxide  of  Iron, 

3.50 

1.165 

Oxide  of  Uranium, 

0.50 

6.682 

Tungstic  Add, 

8.26 

with  Tin,  1.044 

95.76  99.225 

Berzelttis  in  Afhandlingar,  t,  iv.  p.  267. 


!fc  and  Geographic 

It  occurs  along  with  gadolinite,  in  a  bed  of  flesii-red  fd- 
igpar,  in  gneiss  at  Ytterby  near  Roslagen  in  Sweden. 


Genus  VI.— URANIUM-ORE. 
Uran-Erz,  Mo/n. 

This  Genus  contains  one  Species,  viz.  Indivisible  Ura^ 
nium-Ora. 

1.  Indivisible  Uranium,  or  Pitch-Ore. 

Untheilbares  Uran-Erz,  Mohs. 
Uranpecherz,  Werner. 

Id.  Wcm.  Pabst  b.  i.  s.  170.— Pech-Blende,  Wid.  s.  987.— Sul- 
phurated Uranite,  Kirw.  vol.  ii.  p.  305.— -Pech-Blende,  ou 

Blende 


4MtK!LQU.J        n.  l.rKDIVUIIlB  TIRAXtinc.  179 

ncnde  de  Poiz,  2V  fiom,  t  ii.  p.  ]59. — Schwarz  Unaen^ 
Emm.  b.  u.  s.  530, — Mine  d'Uninit  sulphur^.  Lam.  tip.  408. 
— UfMi  oxydulf,  ffauif,  L  iv.  p.  280. — I^  Pecherz,  on 
L'Uranenoir,  Broch.  t.  ii.  p.46o— Pecheri.i^^ujj.b.  iv.  s.551. 
Id.  Lml.  b.  i.  b.  307— L'ranpecher»,  Suei.  aitr  th.  s.  4:66.—  , 
Pechwa,  Bert.  s.  51 1.  IJ.  MoJu,  b.  iii.  ».  716— Uran  oxy- 
duli'-,  Luceu,  p.  176- — PechcTB,  /..eoahard,  Tabel.  ■.  80.— • 
Unm  osydule,  Brotig.  t  ii.  p.  109.  Id.  Brard,  p.  37«.— 
Pcclwrs,  Kariten,  TabeL  s.  7*'— Uran  oxyduU,  Haiiv,  Tab\. 
p.  113. — Pech-Blende,  KUl,  vol.  ii.  p.  220.— Pech-Uran, 
Ham.  Handb.  b.  L  s.  325.— Unoipechew,  Hoff.  b.  iv.  i.  S?l. 
—Pitch-Blende,  AUtin,  p.  138. 

Exierrui  Chttraetert. ' 

Ito  nuist  frequent  colour  is  greyish-btack,  vhich  sonie- 
&De8  iDclines  to  inm-blsck,  Beldomer  to  brownish  and 
greeaiah-bWk. 

It  generally  occurs  masave,  seldom  disseminated,  some- 
times reniform ;  also  in  diRtinct  concretions,  which  are 
coarse  and  small  angulo-granular,  rarely  in  otbess  which 
are  retuform  curved  lamellar,  imd  vhich  are  intersected 
with  short  wedge^haped  priamatic  concretions. 

Internally  it  is  shining,  inclining  to  glistening,  and  the 
histre  b  resinous,  inclining  to  semi-metallic. 

The  fracture  is  imperfect  and  flat  ccncboiditl,  which 
pasnea  into  coarse-grained  uneven. 

The  fragments  are  indeterminate  angular,  and  sharp- 
edged. 

Its  hardnen  is  intermediate  between  that'of  apatite  and 
fet^MT. 

It  is  opaque. 

In  the  streak  it  is  black  and  shining. 

It  is  fanttle,  and  eaaly  frangiUe. 

Specdfie 
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Spedfic  gniyitj,  6.4,  6.6,  Mohs. &6S04,  Ha^^^^ 

6.440,  BreUhaupi. 

Chemical  Characters. 

It  is  completely  infusible,  without  addition,  before  the 
blowpipe.  With  soda  or  borax  it  forms  a  grey,  muddy^ 
slaggy-like  globule;  with  phosphoric  salts  a  tranqMurent 
green  bead.  It  dissolves  imperfectly  in  sulphuric  and  mu- 
riatic adds ;  but  it  is  nearly  completely  dissolved  in  nitric 
and  nitro-muriatic  adds ;  and  from  this  solution,  which  has 
a  pale  orange-yellow  colour,  the  uranium  is  jM'edpitated 
brownish-red  by  prussiate  of  potasli,  and  yellow  by  the 
alkalies. 


Constituent  Parts. 

JoachimsthaL 

Oxide  of  Uranium, 

86.5 

Black  Oxide  of  Iron, 

2.5 

Galena  or  Lead-glance, 

6.0 

Silica^ 

5.0 

Klaproihj  Beit.  b.  ii.  s.  S21. 

Gcognostic  Situation. 

It  occurs  prindpully  in  primitive  rocks,  in  veins,  and 
most  frequently  in  tliose  wliicli  contmn  ores  of  silver.  Its 
most  frecjuent  accompanying  minerals  are  copper-pyrites, 
galena  or  lead-glance,  lU'an-mica,  and  brown-spar ;  also  red 
silver,  and  native  silver. 

Geographic  Situation. 

It  is  found  at  To!  Carn  and  Tincroft  in  Cornwall ;  in 
mica-slate  at  Johanngeorgenstadt,  Sdmeeberg,  and  Wiesen- 

thal 
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thai  in  GeriDBny ;  in  gnmite  at  Joachiiutttlial  in  mia ; 

■nd  Eongsberg  in  Norway. 

ObierratioRS. 

It  wasat  lirst<»)nsidercdaa  a  variety  of  blende,  a 

Ptxhblctiik,  and   afterwarf" ''  - —  — 

bed  under  the  imme  Eisen 

S.  It  i«  distinguished  ftf 
streak,  and  greater  specific  gnvity  ;         „ 
Krcnk  ;  and  t'roni  Pitchy  Irwt-orCt  by  Its  Sti 
et  speciHc  gravily. 


GesusVII.    CERIUM-ORE. 

Cerer-erz,  Mohs. 

This  Genus  contains  two  Spedea,  viz.  1.  Priamatic  Ce- 
fium^re,  2.  Indivisible  Cerium-Ore. 

1.  Prismatic  Cerium-Ore,  or  AUanite. 

Allanite,   Edinburgh   PhiL  Tnuu.  voL  vL  p.  371. — Cerium 
oxyde  uUdfere  noire,  Lwcat,  t.  ii.  p.  4^8.^-Cerium  allaoite. 

External  Cliartutert. 
Its  colour  b  brownish-black. 

It  occun  massive,  disseminated,  and  crystallized  in  the 
folkiwing  figures : 

Vol.  Hi.  M  1.  Oblique 


188  G£K.  V.  C£mVH-OBB.  [CL.  &  MST.  Xlir. 

1.  ObEque  four-sided  prism^  with  lateral  edged  of  117* 

andes^ 
S.  Six-aded  prism,  acuminated  with  four  planes,  set  on 
the  lateral  planes. 
Externally  it  is  dulL 

Internally  it  is  shining,  and  resdno-metallic* 
The  fracture  is  small  conchoidal. 
The  fragments  are  indeterminate  angular,  and  sharps 
edged. 

It  is  opaque. 

It  affords  a  greenish-grey  coloured  streak. 
It  is.  brittle,  and  easily  frangible. 
Spedfic  gravity  8.528  to  4.001,  Thomson. 

Chemical  Characters. 

Before  the  Uowppe  it  froths,  and  melts  imperfectly,  in- 
to a  black  scoria.  Gelatinates  in  nitric  add  *•  In  a  strong 
heat  it  loses  8.98  per  cent,  of  its  weight 


Constitv^nt  Parts. 

Oxide  of  Cerium, 

88.9 

Oxide  of  Iron, 

S5.4 

Silica, 

85.4 

Lime, 

9.2 

Alumina, 

4.1 

M(HSture, 

4.0 

112.0 

Thomson^  in  Edin.  Phil.  Trans. 

vol.  vi.  p.  385. 

Geognostic 

• 

*  Thi»  ii  doubted  by  Haiij. 
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Gfogwutk  and  Geographic  Situations. 

It  (Kcurs  in  a  grauite  rock  in  West  Greenland,  where  it 
was  first  discovered  by  Professor  Gicsecke  of  Dublin, — an 
ioteUigrnt  naturalist,  and  a  gentleman  of  great  worth, 
who,  with  a  rarezeal  and  intrepiility,  and  in  defiance  of 
ihe  horrors  and  miseries  of  that  furloni  reg^n,  courageous- 
ly devoted  many  years  of  his  liie  to  the  investigation  of  its 
natural  history.  It  has  been  lately  detected  at  Boatoaoin 
Sweden. 

Gbtemt^otu, 

It  irii  fint  dMoibcd  and  jmdyrtd  by  Sr  Thoiiini^ 
who  turned  it  Allanite,  in  honour  of  ThoouB  Allan,  Ea^ 
who  was  first  aware  of  its  b^g  a  particular  attd  undescri* 
bed  mineral  Bubetance.  ' 


2.  Indivisible  Cerium-Ore,  or  Cerite. 

Untlieilbares  Cerer-er«,  Moki. 

Sutnjis  Tungsten,  CramUdt,  (first  description),  in  the  Abh.  d- 
Schwed.  Akad.  1751,  s.  2S5.— Cent,  Huinger  ^  Benelhu, 
S.  Cerium  en  ny  metall,  funnen  i  Baatnas  Tungsten  frau  Rid- 
daihyttan  t  Westmaiuiland,  Af.  Hiainger  &  BeraeUui,  Stock- 
bofan,  1804,  8.— Cent,  Hitmger  ^  BeruUut,  in  Afh.  i  Fyi. 
Kem.  od.  Min.  1.  5S.  Id.  Leonhard,  Tabel.  s.  63.  Id.  Kar~ 
ttm,  TabeL  >.  74.— Cerium  oxyde  silictlere,  Hatiy,  Tab!, 
p.  I«0.— Cerinnein,  Hof.  h.  iv.  s.  S86^-Cerite,  AUdn,  p.  141. 

External  Charadert. 
Its  cc^ur  is  intenset&te  between  crimgoiHvd,  clove- 
M  S  kown>' 
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brown,  and  reddish-brawn ;  also  dark  or  pale  flesh-red,  and 
very  rarely  inclines  to  yellow. 

It  occurs  mas^ve,  and  disseminated* 

Internally  it  is  glimmering  and  resinous. 

The  fracture  is  fine  splintery. 

The  fragments  are  indeterminate  angular,  and  not  par- 
ticularly sharp-edged. 

It  is  opaque. 

It  has  nearly  the  same  degree  of  hardness  as  prismatic 
cerium-cure. 

Its  streak  is  greyish-white. 

Spedfic  gravity,  4.6,  4.5,  Mdhs. 4.988,  Crowtedt.— 

4660,  Klaproih.— 4.619  and  4489,  Hiringer  and  Berze- 

Chemical  Characters. 

It  is  infiinble  before  the  blowpipe ;  but  when  pulverized 
and  heated,  its  colour  changes  from  grey  to  yellow. 

Constituent  Parts. 

Oxide  of  Cerium,  54.50                                  67 

SiUca,            -  34.50                                 17 

Oxide  of  Iron,  3.50                                    2 

Lime,                -  1.25                                   2 

Water,            -  5.00  and  Carbonic  Add,  12 


98.75  100 

Klaprothj  Beit  Vauquelin,  in  Annal. 

h.  iv.  s.  147.  d.  Mus.  t.  v.  p.  412 

Geognostic  and  Geographic  Situations. 

It.occurs  in  a  bed  of  copper-pyrites,  along  with  bismuth- 
glance^  or  sulphuretted  bismuth,  molybdcna,  wolfram? 

hornblende^ 
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finmblende,  actynolile,  and  mica.     The  bed  is  ^Uiated  in 
gneiss  near  Ridderhjtta  In  Weatniannland  in  Swedes. 

Ohservaliont, 

The  peculiar  metal  which  characterizes  this  ore,  wae 
firal  detected  bv  Hianger  and  Berzelius,  who  bestowed  on 
it  tlie  name  Cerium,  from  tlie  planet  Ceres,  ^scovered 
hy  Piazzi. 


^  Gexds  VIII.     CHROME-ORE. 

Chrom-erz,  Mohs. 

This  Genus  contains  one  species,  viz.  Prismatic  Chrooie- 
Ore.- 

1.  Prismatic  Chrome-Ore. 

.    Prismatisches  Chrom-erz,  Mohi. 

Chromeisenstein,  Hcuumarm. 

EiwDchnni,  Reuit,  Min.  b.  iv.  a.  625. — Fer  chromot^,  Bron. 
t.  iL  p.  181.  Id.  Brard,  p.  33.— Eisenchrom,  Kartlai,  TabeL 
•.  74. — ^Fer  chromate,  HaUy,  Tabl,  p.  99. — Chromeisenstein, 
Hmu.  Handb.  b.  i.  s.  252.  Id.  Hoff,  b.  iii.  a.  82&— Chro- 
nute  of  Iron,  Aikis,  p.  10& 

Eicttmal  Choractffrg. 
Its  colour  ia  intermediate  between  steel-grey  and  iion- 
Uack,  and  sunetiines  passes  into  browniah-black. 

It 
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It  occurs  maadve,  disseminated,  and  in  granular  diati] 
concretions ;  also  crystallized  in  oblique  £bur^ded  prisms, 
acuminated  with  four  planes. 

Internally  it  is  shining  or  glistening,  and  the  lustre  is  im* 
perfect  metallic 

Jt  has  an  imperfect  prismatic  cleavage. 

The  fracture  is  small  ^d  fine^ained  uneven,  sometimes 
passing  into  small  and  imperfect  oonchoidal. 

The  fragments  are  indeterminate  angular,  and  rather 
blunt-edged. 

It  is  opaque. 

Its  hardness  b  intermediate  between  that  of  iqpatite  and 
felqiar. 

The  colour  of  the  streak  is  dark  brown. 

Specific  gravity  4.4,  4.5,  Mohs, 

Physical  Characters, 
Some  varieties  are  magnetical,  others  are  not. 

Chemical  Cluiracters. 

It  is  infusible  before  the  blo^ipe.  Melted  with  borax,  it 
forms  a  beautiful  green-coloured  mass,  very  different  from 
the  dark  green-coloured  glass  formed  when  borax  and  mag- 

netic  iron-ore  arc  melted. 

% 

Constituent  Parts^ 

Fmncc.  Siberia.  Sdrla. 

Oxifte  of  Iron,          31.7  34  Oxide  of  IroD,  33.00 

Oxide  of  Chrome,    43.0  53  Oxide  of  Chrome,  55.50 

Aluminn,        -        20.3  11  AJuroina,        «  6.00 

Silica,            •            2.0  1  Silica,           -  2.00 

Oiidc  of  Manganese,         •  1  Lots  by  heating,  2.00 


100.00  100  9a50 

//ai/y,  Traite,  t.  iv«    Xav^^'er,  Ann.  du  Mus.         JtZajyrvCl,  Bdt.  b.  it. 
p.  130.  t.  iv.  )>.  325.  s.  138. 

CrfognostyQ 


Gfognostic  SittiiUion. 
It  occurs  in  beds,  vans,  or  imbedded  in  primitive  eerpen- 
line  i  in  a  variety  of  taic-slate,  to  which  it  has  given  a  beau- 
tifiil  colour,  intermediate  between  cochineal-red  and  peath- 
hlosBom-red ;  aisu  In  beds  between  clay-porphyry  and 
wscke. 


1^^ 


Geographic  SitvtUion. 
Europr.-~-\t.  occurs  in  serpentine  in  tlie  islands  of  Unst, 
Fctlar  in  Shetland ;  and  also  in  llic  serpentine  of  Port- 
soy in  Banffiihire.  On  the  Continent,  it  occurs  in  serpen- 
tine ntKT  to  Gassin,  in  the  department  of  Var,  and  in  ser- 
peotine  in  the  vicinity  of  Nantes ;  at  Krieglach  in  Stiria, 
it  is  imbedded  in  talc-slate,  lo  which  it  has  communicated 
a  beautiful  red  colour ;  Boliemia ;  Silberberg  in  Silesia ; 
and  Traversella  in  Pii-dmonl. 

Atia. — It  is  said  to  occur  in  beds  between  clay-porphyry 
nd  wocke  in  the  Uralian  Mountains. 
Jmcriia. — Ii  occurs  in  i-onsiderable  quantity  in  Kerpen- 
in  the  Bare  Hills,  near  Baltimore;  at  Cliesnul-hili  in 
insylvania ;  at  Iloboken  in  New  Jersey ;  and  in  tlie 
futl  Hilla,  near  Newhaven  in  Connecticut  *. 


VSM. 

I  Wien  the  chromic  acid  is  combined  with  lead,  it  forms 

I  unctinimnnly  beautiful  yellow  ])igmcnt.     In  America, 

■  the  chrome  ore  occurs  in  considerable  aliiuidance, 

t  dironiic  acid  is  extracted  from  it,  and  combined  with 

1,  Mid  forms  the  yellow  pigment  named  Chromic  yeliau; 

\  u  flow  became  ao  article  of  trade. 

Obsfrval'uma. 


HijdcD,  in  BriKc'i  Americitn 
hlmenlaf],  p,  50T,  £U». 


,  Jouranl,  p.  S»,— !l8i 
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ObaeroatioM. 

It  is  distinguished  from  Magnetic  IronrOre  by  its  biawR 
.streak. 


Genus  IX.— IRON-ORE. 

Eisen-erz,  Mohs, 

This  Genus  contains  three  Spedes,  viz.  1.  Octahednd 
Iron-Ore,  2.  Rhomboidal  Iron-Ore,  S.  Prismatic  Irou-Ore. 

1.  Octahedral  Iron-Ore. 
Octaedrisclies  Eisen-erz,  Molts. 

This  species  is  divided  into  two  subspecies,  viz.  Common 
Magnetic  Iron-Ore,  and  Granular  Magnetic  Iron-Ore. 
♦  Earthy  Magnetic  Iron-Ore. 

First  Subspecies. 

Common  Magnetic  Iron-Ore, 

Gremeiner  Magneteisenstein,  Werner. 

Ferrum  mineralisatum  crystallisatum^  et  Ferrum  minendisatum, 
miners  fbmim  trahente  et  polos  mundi  ostendente,  WaU.  t.  iL 
p.  234.-235.^-b£thiop8  martial  natif.  Rom^  de  Lidcj  t.  iii. 
p.  176. — ^Magnetischer  Eisenstein,  Werner,  Pabst  b.  L  s.  144. 
Id.  Wid.  8. 7^7  —Common  Magnetic  Ironstone,  Kirw.  voL  ii. 
p.  158. — Gemeiner  magnetischer  Eisenstein,  Emm.  b.ii.  8.278. 
«— Fer  oxyduUj  Hmiy,  t  iv.  p.  10-38.— Le  Fer  magnetique 

commuHf 
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\S^p.  I.  Co-iaoK  Mtgntlk-  /™..rr. 

(ommun,  Bnxh.  t.  ii.  p.  935. — Cemeiner  Magnetdsenst4:In, 
iCruf,  b.  ir.  s.  .-!8.  /t'.  Lud.  b.  i.  s.  2W.  Id.  Suti.  2^'  th. 
i,  217-  Id.  Deri.  s.  401.  M  3/(wb,  I>.  ui.  a.  355.  "  Hab. 
».  113. — Per  oxydul^,  I.ucat,  p.  136. — Gemeiner  i- 

(enswin,  l.ron/iard,  Tabel  b.  63— Fer  oxydule,  J        ,.  _  ii. 

p.  156.     Id.  Brard,  p.  3ia~ "        '         "   - '      -r   Mag- 

neIei»enBt«ln,  Karilen.  Tabol.  s.  64. — Kliittrichcr,  k&mjger  & 
dichter  MagnvteiseiiRtcin,  Haut.  8.  105. — Magnetic  Iron-ore, 
Kid.  vol.  iL  p.  l()5.— Fer  Miydule,  Hmy,  TabL  p.  93.— Ge- 
meiiKr  Magnrteieen stein,  Uoff.  b.  iii.  a.  21?. — Magnetic 
btHi-are,  Aikin,  p.  97' 

Extermd  Characters. 
Its  colour  is  iroo-bladc,  and  very  sddom  with  a  teinper> 
iteel  tamish. 

It  occurs  inasave,  disseininated,  and  in  distinct  craicre- 
tioos,  which  are  large,  small,  and  fine  granular.  Also  crys- 
tallised in  the  tbilowing  figures : 

1,  Octahedron  •,  fig.  198.  PI.  10.  which  sometiines  ends 
in  a  line.     This  is  the  primitive  figure. 

a.  Truncated  on  the  edges  f,  fig.  194.  PL  10. 

b.  Bevelled  on  the  edges,  fig.  195-  PL  10. 

c.  Truncated  on  the  an^es. 

d.  Cuneiform^. 

e.  Acuminated  on  all  the  angles  with  four  planes. 

S.  Garnet    or    riiomboidal  dodecahednm  ||,  fig.  196. 
PLIO. 

3.  Bectangular 

■  Fcr  alfiiM  primltif,  HiUj. 
t  Fir  arjiaik  wm^at,  H*«r. 
X  Fcr  cajduK  cudcUwim,  Had;. 
B  F>  OTdnlt  dedMMdr*,  Uai^. 
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S.  Rectangular  four-»ded  prism,  acuminated  with  four 
planes,  which  are  set  on  the  lateral  edges,  fig.  197. 
PL  10. 

4.  Cube,  dther  perfect,  or  more  or  less  deeply  trun- 

cated on  the  angles,  fig.  198.  PL  10. 

5.  Tetrahedron,  in  which  all  the  angles  are  truncated. 

6.  Equiangular  six-sided  table,  in  which  the  terminal 

planes  are  set  on  alternately  oblique 

7.  Twin^<7ystal,  with  three  re-entering  angles,  formed 

by  the  meeting  of  two  segments  of  the  tetrahedron, 
or  of  t^o  six-fflded  tables. 

The  planes  of  the  rhombolda]  dodecahedron  are  streaked 
in  the  direction  of  the  larger  diagonal  of  the  rhomb ;  the 
planes  of  the  four-sided  prism  are  transversely  streaked, 
and  those  of  the  octahedron  are  smooth. 

The  crystals  are  usually  imbedded,  or  aggregated  on  one 
another. 

The  crystals  are  small  and  very  small,  seldom  middle- 
sized. 

Externally  it  is  shining,  glistening,  or  splendent 

Internally  it  is  intermediate  between  shining  and  glisten- 
ing, and  the  lustre  is  metallic. 

It  has  a  fourfold  cleavage,  the  folia  parallel  with  the 
planes  of  the  octahedron. 

The  fracture  is  small  and  coarse-grained  uneven,  which 
sometimes  approaches  to  even,  seldom  to  imperfect  and 
small  conchoidal. 

The  fragments  are  indeterminate  angular,  and  rather 
sliarp-edged. 

The  colour  of  the  streak  is  black. 

Some  varieties  are  harder  than  apatite,  others  harder 
fhan  felspar,  but  none  so  hard  as  quartz. 

It 
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It  is  brittJe,  and  somcttincii  difficultly,  sotnelimes  eaaly 

Specific  gravity,  4.8,  5.S,  Mofu. — From  Dannenrari, 
4.9364,  La  Metheru:—*.'l60,  A'iiprort.— 1.820,  Karsteii. 

Physic  icTS. 

It  is  h^^y  magnetic,  i  u 

Ckcmk<    Charo 
Before  the  blowpipe  i    becomea 
melt :  it  ommunicatcs  to  glass  of  b 
^ouT. 

Constituent  Paris. 
l4;rDxide  of  Iron, 
Frotoxide  of  Iroti, 


n,  and  does  not 
Qflark-grecu  co- 


al 


100    Bmsdhi*. 

Dr  Tboinson  analysed  a  spedmm  of  this  ore  from  Greeit. 
land,  and  which  he  found  to  contain,  beudes  the  Iron,  a 
nnal]  pcaticm  of  Titanium. — Wern.  Memturs,  vol.  iL  part  i 
p.5A. 

Geofftiostk  Situation. 

It  occim  principally  in  beds,  of^n  of  great  magnitudt^ 
in  primitive  rocks,  as  gndsH,  mica-slate,  chlorite-elate,  day- 
date,  and  greenstone,  assoinated  with  bcM-nblende,  aug^t^ 
ictywdile,  asbestus,  epidute,  gamct,  felspar,  calcareous-spar, 
fliMT^aper,  quartz,  iron-pyrites,  copper-pyrites,  magnetiq 
l^tes,  arsenical  pyrites,  blende,  galena  or  lead-glance, 
■nd  other  ores  and  minerals :  also  disseminated  in  granite, 
dilorito-slate,  serpentine,  gaUxt),  &c. ;  lern  frequently  in 
beds  aod  nesta  in  traoution  rocks,  as  in  tranutioa  por> 
phyry. 

Ga^aphic 
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Geographic  Situation. 

Europe.^^It  occurs  in  serpentine,  in  Unst,  one  of  the 
Shetland  Islands ;  St  Just  in  Cornwall ;  and  Tavistock  in 
Devonshire.  In  the  iron-mines  of  Arendal  in  Norway,  it 
occurs  in  beds  in  gneiss :  these  beds  are  short,  but  vary  in 
thickness  from  four  to  dxty  feet ;  they  are  frequently  in- 
termixed with  the  gneiss  at  their  Une  of  junction  with  it; 
cotemporaneous  wedges  of  the  gndss  also  occur  dispersed 
through  the  iron-ore,  and  sometimes  an  uninterrupted  tran- 
ation  is  to  be  observed  from  the  iron-ore  beds  into  the 
gneiss  in  which  they  are  'contmned.  In  these  interesting 
repositories,  the  iron^«*  is  associated  with  a  gre^t  variety 
of  difTerent  minerals :  of  these  the  most  frequent  are,  gra- 
nular garnet,  augite,  hornblende,  epidote  or  pistacite,  cal- 
careous-spar, and  the  three  constituents  of  gneiss.  The 
garnet  and  augite  arc  the  most  abundant,  are  generally  in 
a  granular  form,  and  so  intimately  intermixed  with  the 
iron-orc,  that  an  inattentive  observer  might  confound  them 
together.  The  minerals  of  less  frequent  occurrence  in 
these  beds,  are  the  following :  sphene,  the  subspecies  of 
garnet  named  colophonite,  apatite,  scapolite,  sahlite,  acty- 
nolite,  glassy  tremolite,  chlorite,  common  shorl,  zeolite, 
iron-pyrites ;  and  still  rarer  minerals  are,  prehnite,  anal- 
cime,  rutile,  sparry  iron,  melybdena,  cc^per-pyritcs,  blende, 
blue  copper,  copper-green,  and  graphite.  These  minerals 
are  either  intermixed  n-ith  the  ironstone  in  an  irregular 
manner,  or  they  are  disposed  in  cotemporaneous  veins  in- 
cluded in  it,  or  that  shoot  from  the  mass  of  the  bed  into 
the  bounding  strata  of  gneiss,  just  as  is  the  case  with  co- 
temporaneous vans  of  granite  shooting  from  massive  gra- 
nite into  the  adjacent  strata.     The  remarkable  lull  named 

Taberp, 
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[Suh^.  1.  rosmm  Magnaic  Irm-trr. 

Talx-rg,  in  Smoland  in  Sweden,  is  a  great  mass  of  primi- 
tive gret-nstone,  richly  iinprt^ated  wiih  magnetic  iron-ore, 
and  rrsting  on  gneiss*  ;  and  in  the  island  of  Ulo,  also  in 
Sweden,  tlierc  are  extensive  mines  of  magnetic  iron-ore,  in 
wliich  the  ironstone  occurs  as  a  wedge-shaped  bed  in  gneiss, 
about  ISO  feet  thick,  and  nearly  half  a  mile  long ;  hut  the 
uio«t  considerable  of  the  Swedish  iron-mines  are  those  of 
Uanemora,  in  which  the  ningnetic  iron-ore  occurs  as  a  bed 
several  hundred  feet  tliick,  in  gneiss,  and  is  associated  with 
IrcmoHle,  chlorite,  asbestus,  actynolite,  and,  what  is  worthy 
of  pttrlicular  notice,  mineral  pitch.  There  are  also  great 
beds  of  magnetic  ironstone  at  Gellivara,  in  Luleo  Lapp- 
mark,  Luostatvara,  Kensivaro,  and  Junossuwando.  At 
Brcitetibrunn,  in  the  Saxon  Erzgcbirge,  il  is  associated 
with  common  garnet,  common  hornblende,  ainiantlius,  ac- 
t^-nolitc,  fluor-spar,  iron-pyrites,  magnetic  pyrites,  arse- 
nical  pyrites,  blende,  and  tin-ore  ;  at  Gaer,  with  mag- 
netic pyrites,  galena  or  leod-glonce,  and  actynoUte ;  at 
Kupferberg  in  Silesia,  along  with  copper  and  iron  pyrites; 
at  Presnitz,  also  in  Silesia,  in  beds  in  gneiss ;  in  Bavaria ; 
Franoonia;  Lusatia ;  Hariz ;  and  Thurin^a;  at  Cogne  in 
Piedmont,  tliere  is  a  bed  of  this  ore,  about  sevenly-five  feet 
thick,  which  is  inclosed  in  a  great  bed  of  serpentine,  sub- 
£nate  to  mica-slate ;  it  a  also  found  in  Corsica,  Sardi- 
^  SwitecrUnd,  Spain,  France,  Hungary,  and  Transyl- 


Aria.—ll  is  ia  found  in  the  Mysore  country  in  Hindos- 
m  f ;  Nertsdiinsk,  Pamiicn,  and  other  places  in  Siberia ; 

•  VM.  Tbam»B'«  Trardi  In  Swtden,  and  Hsumunn't  Tranli  in  Ihe 
nw  COBMIT,  Ibr  dorripiiuiu  ut  tke  Tatmrg. 

t  Dr  AnuUe'i  M*tcn>  Mtilio  of  IliodooMui,  and  Artluini  toA  Agri- 
nlnnlM  NocaencUtun,  p.  Si.  4to,  printed  at  Madta*  in  1813. 
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Siam;  CUna;  the  Fhilippiiie  Islands;  and  New  HoU 
land. 

North  America, — It  occurs  in  West  Greenland;  in  New- 
Spain  ;  immense  beds  of  it  extend,  with  little  interruption, 
from  Canada  to  the  nei^bouriiood  of  New  Ycvk.  C<do. 
nd  Gibbs  describes  a  bed  of  this  ore  as  occurring  at  the 
Franoonia  Iron-works  in  New  Hampshire  *• 

South  America.'^lt  occurs  in  Chili. 

When  pure,  it  affords  excellent  bar4ron,  but  iii£fferent 
oast-iron ;  and  as  it  is  easily  flisible,  it  requires^  but  Uttk 
flux.  When  it  happens  to  have  intermixed  copper  or  iron 
pyrites,  it  affords  a  red-diot  ircm.  Careful  roastii^  of  ore 
thus  nuxed,  diminishes  the  bed  effects  of  die  sulphur, 
which  is  evidently  the  cause  of  the  deterioration  of  the  iron. 
In  Sweden,  particularly  at  Dannemora,  the  ore  is  quite 
pure,  and  affords  excellent  bar-iron,  which  is  imported  in- 
to Great  Britain,  for  the  purpose  of  steel-making. 


Second  Subspecies. 

Granular  Magnetic  Iron^Ore,  or  Iron-Sand. 

Eisensand,  Werner, 

Id.  Werner,  Pabst  b.  i.  t.  147-  Id.  Wid,  s.  790.— -Magnetic 
Sand^  Kirw,  vol.  ii.  p.  l6l. — ^Eisensand,  Emm,  h.  ii.  t.  284. 
— -Le  Fer  ma^etique  sablonncux.  Brock,  t  ii.  p.  241. — 
Sandiger  Magneteisenstein^  Reuss,  b.  iv.  s.  48.<^-£isensand, 

Lud, 

*  BniM*t  MintfmlosM  Joonial,  p.  £•  nd  C 
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ISuUf.  t.  Gr«f»lar  Magaetic  Iten-att.  or  IroaSmii. 

LuJ.  b.  i.  9. 2*1.  Id.  Suck,  awf  th.  ».  252.  W.  Bfrt.  a.  VXL 
td.  Mola,  b.  iU.  s.  363— Magnetischer  Eisensond,  J  i.  LM. 
— Sondiger  Magneteisenstein,  Ltmihurd,  TabeL  s  ''^ 

oxydiile  tablonneux,  Brong.  t.  ii.  p.  157- — Fer  ox 
luc^,  jBrarrf,  p.  311. — Sandiger  Magneteisenstein 
Tabel.  8.  6*.— KSmiger  -■  j         ■  ■       " 

Fer  oxyduU  titaniferv,  iioiiy.  Tab).  ]        ..  m 

EuRwand,  Hi0.  b.  iii.  ■.  S93. — Baiuly  MagiM         rM)>«f%: 

External  K'ha  r (icier s. 

Its  colour  is  VFiy  dark  iron-black. 

It  occurs  in  gr^ns,  uliicli  arc  somcuoic^  angular,  some* 
UDM.-3  roundish  ;   and  also  in  DCUUii-dnJ  crvf>lals. 

The  graitu  and  crystals  are  small  and  very  small. 

Thit  grains  have  a  feeble  glimmering,  and  rou^  suT' 
bee.      . 

IntenuBj  it  is  intermediate  between  tiliiiiing  and  qilen. 
dent,  and  the  lustre  is  imperfect  met«ltic 

The  fracture  is  perfect  and  snudl  ctHicboidaL 

The  ftagments  are  tndeterminiUe  angular,  and  sharp-' 

It  is  equally  hard  with  comtmxi  magnetio  iroD-oce. 
It  »  brittle,  and  eemly  ftang^Ue. 
Its  streak  is  black. 

Specific  gravity,  4.600,  Kirxsan. — 1.76,  Tkomton.— 
iaSO,  Cordier. 

PhifskaJ  CharacUrt. 
It  b  magnelical,  with  polarity. 
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ComtUueni  Parts. 

* 

• 

Shoraof 

River  IHe» 

Pujr. 

theBidtic 

Aberdeenahire. 

Oiidaoriroii,            79.0        79.2 

89.0 

85.50 

85bS 

QzideorTltuiiiim,    1&9        148 

19.6. 

1400 

9.5 

Oxide  of  ChnMne,    a  trace,  a  trace. 

• 
•  •• 

••• 

« •  • 

Oxide  of  Meqfuiew,    9.6          L6 

45 

a5o 

-  .  ••  • 

Aneoicy          >           •  •  •         •  •  • 

•  •• 

••  • 

1.0 

SiUca  and  Alumiiia,     1.0         a8 

a6 

•  •  • 

1.5 

'98.5        96.4        99.7  100.0  97.S 

Cvrikr^  Journal  des  Minei,  N.  194  Etofntky  Beit.    Tkomtomy  Ta 
p.  949.  b.v.a.9ia        ILSocEdin. 

Maj  1807. 

Geognostic  SUuatum, 

It  occurs  imbedded  in  basalt,  clinkstone,  and  wacke;  in 
lavas  of  different  kinds ;  loose  in  the  beds  of  rivers^  and  in 
the  sands  of  coasts  and  plains. 

Geographic  Situation, 

£t«ro/Mr.-^Imbedded  in  secondary  or  floctz-trap  rocks  in 
Fifeshire,and  in  the  Island  of  Skyc;  in  the  river  Dee  in  Aber- 
deenshire, in  a  sand  composed  of  quartz,  felspar,  and  mica ; 
and  also  in  Argyleshire ;  at  Hustanton,  Norfolk,  and  Ark- 
low,  near  Wicklow,  with  native  gold.  On  the  Continent,  it 
is  met  with  in  Norway;  in  floetz-trap  rocks  at  Hohenstein ; 
and  in  loose  sand  with  hyacinth,  iserinc,  nigrine,  horn- 
blende, and  augite,  in  the  province  of  Meissen  in  Saxony ; 
in  sand  on  the  banks  of  the  Elbe,  at  Schandau,  near  Pima; 
and  at  Sebnitz,  in  the  same  district,  along  with  small  grains 
of  hyacinth,  and  nigrine ;  in  the  clinkstone-porphyry  of  the 
M  illeschau,  in  Bohemia ;  and  at  Treblitz  and  Podsedlitz, 
also  4n  Bohemia,  intermixed  with  rolled  pieces  of  basalt, 

pyropc. 
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,  sapphire,  and   hyacintli;  at  Greifeswald,  on  tlie 
of  the  Baltii- ;  at  Pujizoli,  near  Naples,  in  tlie  samt 

If  the  shore,  along  with  pieces  of  pumice,  Uva,  hornblende, 
I  olivpn;  also  in  the  Island  of  Isthia;  at  Messina  in 

Sicily:  in  the  Island  of  Milo  in  the  Arcliipelago;  in  the 

Tyrol;  Frulice;  Piedmont;  and  Hungary. 
jtrui, — On  tlie  shores  of  the  I.ake  Baikal  in  Siberioj 
Amcrka- — In  the  United   States;  in  the  Islands  of  St 

Dnniingo  and  Guadaloupe ;  West  Greenland )  Virginia ; 

and  CayeiiDe. 

tftrs. 
^B   It  U,  although  rarely,  smelted  as  an  ore  of  iron.     In  the 
^^hrol,  near  Naples,  and  in  Virginia,  it  is  smelted  in  consi- 
^^bsble  quantity ;  and,  owing  to  iu  purity,  afFonU  most 
^^Eedleut  bnr-irou. 

CiamwhwuTEe,  Schumacher,  Verseichnlis  der  Diin.  Nord.  Mine- 
nlien,  ».  135.   Id.  Reut*,  b.  iv.  s.  5S. — Eijwnmulrn,  Lconkard, 
^^r«bel.  ».  69.— Fer  oxydult  fuligineux,  Haiiy,  Tabl.  p.  JH.— 
^Elfdigor  MagueteiMnstein,  Haiu.  Handbuch.  b.  L  1.349. 

^t  External  Chariu'hrs. 

Its  oolmir  is  bluish-black. 

It  oocun  in  blunt-«dged  rolled  pieces,  in  which  tlie  suf- 
■  n  aometitneR  vesicular. 

ally  it  iH  dull,  or  feebly  glimmering  on  spots. 
rhe  fracture  is  fine-gntinctl  uneven,  passing  into  earthy. 

'    ,111.  N  n 


•  Earthy  Magnetic  Iron-ore. 

OcbrigCT  Mngneteisensuin,  Ifaturmann. 


t  IS  opaqpie. 
t  is  soft. 

t  yidds  ft  bkek  sliiiiiDg  streftk. 
t  soils. 

t  is  secdle,  ai^  easily  frangible, 
t  emits  a  fiunt  dsyey  nn^  whoi  Imalhad  on. 
Specific  gmiity  11.900,  iSlokufiUMAtfr. 

Oecgnoiiie  amd  Geographk  SUuaAms. 

It  ocetirs  in  the  iitm*mines  of  Arendal,  and  in  die  mine 
of  Eiserfeld  in  Siegen.  It  afspetacs  to  be  common  magnetic 
iron-ore  in  a  state  of  deoompoation. 

OiMTvaikmi  on  ihe  Spedei. 

1.  Common  and  Granular  Magnetic  Iron-ores  are  dis- 
tinguished from  Specular  Iron-ore^  with  whidi  they  are 
often  confounded,  by  the  colour  of  the  streak,  which  is 
black,  whereas  that  of  specular  iron-ore  is  cherry-red ;  by 
being  powerfuQy  magnetic,  whereas  specular  iron-ore  is 
scarcely  affected  by  the  UMignet ;  and  the  crystallizations 
of  magnedc  ironstone  are  different  from  those  of  specular 
iron-ore. 

S.  Werner  was  the  first  who  observed  that  this  species 
of  ironstone  is  not  magnetic  when  at  a  depth  in  the  earth, 
but  that  it  acquires  this  property  after  exposure  to  the  in- 
fluence of  the  atmosphere. 

3.  The  Titaneiscn  of  Reuss  and  others,  appears  to  be 
but  a  variety  of  common  magnetic  iron-ore ;  and  Haus« 
mann  says,  that  Karsten'^s  jQmm9  magnetic  irxm-ore  is  as- 
bcRtous  actynolite  intimately  intermixed  with  granular  mag' 
netic  ironrore,  and  is  thevefbre  not  a  distinct  subspeciea. 

2.  mumboidal 
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fi.  Rhomboidal  Iron-Ore. 

Rhomboedrischc^  Eiscu-erz,  Mofis. 

ThU  spccieB  is  dirklcd  ir»n  three  8"1k™wW,  viz.  1.       ►- 
cular  Iron-ore  ur  Iroik^lance,  S.  r 

/«r*(  SabspfcUi. 

Specular  Iron-Ore. 

This  Subspecies  is  divided  into  tivo  kinds,  vk.  Cotnmon 
Spccukr  Iron-ore,  and  Micaceous  Specular  Iron-ore. 


CoBUQim  Specular  Inw-Ote. 

Gemeincr  EisengUoz,  Wtmer. 

lOMflft  Fenf  grisM,  fTalL  4.  ii.  p.  S89.~MtBe»m  Fcnr4  coeruW* 
«MM,  /Ui  p.S4].lMiiie  de  Fcr  griae  ou  upecnlaiie,  Aon^  d« 
Ufe,  t.  iii.  |L  166.— Par  qMculaire,  UK  Bom,  t  il  p.  365.— 
—GoMiiKr  Ein^Wu,  Went.  Pibtt.  b.  i.  •.  147-  /(f^  ^f^ 
L  M& — SpectJcr  ItMi-ore,  Kinc.  toI.  iL  p.  l€e^-^3em»iner 
flnngiita,  Emat.  b.  ii.  b.  SOI. — Fer  upoealur^  Lam.  t  i. 
p.  «0.  to  S25.— Fer  oligiste,  //niy,  t.  jv.  p.  a8^-s6^-Le  Fer 
^teculmre  cooimun.  Brock,  t  il.  p.  34S. — Gemeiner  Eisen- 
SUut  £»»,  b.  iv.  B.  61,  Id.  Lud.  b.  i.  a.  S4«.  iif-  ^hcA. 
fihr  A.  B.  257-  Id.  Bert.  8..403'.  Id.  Mt^,  b.  iii.  s.  S67^— 
U.  Udi).  •■  llfi.  Id.  Itonkard,  TabeL  s.  64.— Fer  oligiste 
coDpacte,  fim^.  t.  ii.  p.  160. — Gemeiner,  kiimiger,  &  schief- 
liyer  Eisengknz,  Karitm,  Tabel.  s.  64. — Dicfater,  kteniger, 
N  3  bUttriger 
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blattriger  Blutstein,  Hanu.  s.  105^  106.-*Specular  IroH-ore, 
Kid,  vol.  ii.  p.  168.— Fer  oligiste,  Hauy,  Tabl.  p.  9^L-^e^ 
meiner  Euenglaiis,  ^^f-  b.  iii.  a.  Sd&^-^Rad  IraiMMne^  AiMn, 
p.  99. 

tlxtemdl  CKatacters. 

Its  most  oommon  cokmr  is  dark  steci-grejr,  whkfa  fre- 
quetitly  borders  on  inm-black^  mid  somedmes  inclines  to 
brownish-red.  It  occurs  very  frequently  tarnished  on  the 
external  surface,  or  on  that  of  the  distinct  ooncretiiHis. 
The  tarnish  is  either  that  of  tempered-steel,  or  is  pavonine, 
columbine,  or  iridescent. 

It  occurs  massive,  and  disiSeminated ;  alsd  in  distinct 
conereUonsy  which  are  large,  coarse  and  smaU  grannkr, 
prismatic,  and  thin  and  curved  lamellar ;  and  frequently 
crystallized. 

Its  jnimitive  form  is  a  rhomboid,  or  double  three-dd^ 
pyramid,  in  which  the  angles  are  8T  (f  and  yV  51'. 
The  following  are  some  of  the  secondary  figures : 
1.  a.  The  primitive  form   bevelled  on  the  common 
base,    b,  Tnmcated  on  the  apices,   c.  Acuminated 
with  three  planer,  which  are  set  on   the  lateral 
planes,    d  Acuminated  with  three  planes,  wUch 
arc  set  on  the  lateral  edges.     Frequently  several 
of  these  varieties  occur  in  the  same  crystaL 
S.  Flat  rhomboid,  or  doable  three-sided  pyramid^  in 
which  the  angles  are  144^  and  86^     Sometimes 
the  lateral  edges  and  apices  are  rounded  off,  or 
they  arc  truncated.     In  other  varieties,  the  angles 
on  the  common  base  are  truncated.     When  the 
rounding  of  the  edges  and  iq)ices  increases  veiy 
much,  a  spherical  lens  is  formed,  in  which  the 
planes  are  very  much  streaked. 

S.  Equiangular 
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[Saif.  1.  Sfenlar  Inmtm.—ll  Kbul,  Cammm  Sftrtlat  fr«it-«r«. 

S.  Equiangular  six-sided  table,  in  whicli  the  terminal 
pluics  are  §oinetiines  bevelled,  and  sometimes  the 
edges  of  the  bevelment  are  truncated. 

4.  Low  equiangular  ax-taded  prism,  in  which  the  ter- 

minal edges  arc  obliquely  truncated. 

5.  Very  acute  double  six-^dcd  pyramid,  in  which  the 

lateral  planes  of  tbc  one  are  set  on  the  lateral 
planes  of  the  oilier,  and  the  apices  of  the  pyramids 
more  or  less  deeply  truncated.  Sometimes  the 
alternate  lateral  edges  arc  truncated,  and  occaaon- 
ally  the  angles  on  the  common  base. 

The  crystals  are  middle-sized  and  small,  and  generally 
grouped  in  druses.  The  six-sided  tables  are  sometimes 
Vlgly  superimposed. 

Tile  planes  o(  the  crjstals  are  (generally  smooth  ;  those 
<^  the  primitive  form  are  streaked  in  the  direction  of  the 
\oDftT  diagonal. 

Exlf mally  it  alternates  from  splendent  to  glistening,  but 

[<i<x.t  commonly  splendent,  and  the  lustre  Is  metallic. 

IntfTUally  it  is  generally  glistening,  but  sometimes  posses 
uiio  shining  and  splendent,  and  the  lustre  is  metallic. 

It  has  H  distinct  ihrcelbld  cleavage,  the  folia  in  the  di- 
rection of  the  planes  of  the  primitive  rhomboid ;  also  a  very 
dislmct  deavage  in  the  direction  of  the  lateral  planes  of  the 
3it.«iiied  lidite.     The  cleavages  are  triply  streaked. 

The  fracture  is  small  and  imjicrfect  cunchoidol,  and 
ooane  and  small  gruned  uneten. 

The  fragments  are  generally  indeterminate  angular,  and 
ruber  sharp-edged,  and  sometimes  rhomboidal. 

It  affords  a  cherry-red  streak. 

Ita  bordnesB  is  intermediate  between  tlrnt  of  felspar  and 


It 
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It  ig  brittle,  and  nither  difBcidtly  frangible. 
Speciiic  gravitjr,  4.999,  5^18,  iTnMin.— 5.189,  Kirmut. 
— 5.18(M;.S46,  Breithaupt 

Phjfskci  CharacUra. 

WImh  ptdverMed,  it  is  magnetic  in  a  ali^  degree, '  but 
it  does  ttH,  Kke  nuignetie  ironstone,  attract  filings  of  iron. 

Chemical  Characters. 

Before  the  Mcmpipe,  without  ad£tion,  it  is  infiiable ; 
melted  ^th  borax,  it  gives  a  muddy  yeUow^cobmred  soo- 

ffia, 

ConttUuent  Parts. 

Oxide  of  Iron,  SftOO  Reddish-brown  Qadde 

Chdde  of  Manganese,  0.75  of  iron,       -        94.98 

Iron^pyrites,          -  8.115  Phospliatcof  Lime,  2L75 

Silica,                 -  0.50  Magnesia,        *        0.16 


0.12        Mineral  Oil?  1.25 

Loss,  -  -     153        Loss  by  beaung,      0.50 


■^i^a^ 


98.94 
BroccMy  Trattato  Minera-        Hisinger^  Afhaxxiliogar, 
logioo  e  Chemico  siille  iii.  p.  32,  33. 

Miniere  de  Turro  del 
Departemento  del  Mella, 
vol.  ii.  p.  42. 

Gecgnostk  Situation. 

It  gienerally  occurs  in  beds,  which  are  often  very  thick, 
in  primitive  mountains.   In  these  beds,  it  is  associated  witli 

magnetic 
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b  I.  Sftalai  Imoart,—  lii  Kiiui,  Ctmmm  Spenlar  /n)».an. 

c  iron-ore,  red  iron-ore,  iron-pyrilea,  copper-pyriles, 
J  pyrites,  quartz,  homstone,  and  calcarcous-npar.  It 
a  occurs  in  veins  that  traverse  granite,  gneiss,  mica-alate, 
F  ^lay-daXc,  and  pvy-wacke,  in  which  it  is  accompanied  with 
red  and  brown  iron^irefl,  inm-pyriies,  tui-ore,  quartz,  li- 
thomarge,  hrown-spor,  fluor-spar,  felspar,  epidote  or  pis- 
ladte,  and  a&beitus.  It  rardy  occurs  in  reucular  cavities 
•nd  fissures  of  volcanic  rocks,  and  in  veins  in  MBne  sandstone 
aod  flcctz-trap  rocks. 

P  Geographic  Situation. 

Huropt. — It  occurs,  along  n-ilh  red  and  brown  iron-ore, 
at  Cumbcrhcad  in  Lanarkshire ;  in  die  iron-mines  of  Nur- 
berg  in  Westinannland  ;  at  Wika  in  Dalecarlia  ;  Lang- 
banshytta  in  Warmeland  ;  at  Bitsherg ;  al-w  in  the  moun- 
tains of  Haukiwaru,  near  Luossawara  in  Lapland  ;  in  Nor- 
way ;  and  the  government  of  Olnetz  in  Russia.  It  is 
found  in  many  of  the  iron-mines  in  the  Saxon  Erigebirge, 
and  generally  associated  with  red  iron-urc,  as  is  also  the 
cast  in  the  iron-mines  nf  Fnmconia,  Bavaria,  and  Hesaia. 
Is  Bolicinta,  it  occurs  in  beds  in  mica-slate ;  in  Silesia, 
in  niica-slate,  subordinate  to  gneiss,  whicli  resta  immedi- 
■telv  on  granite,  and  also  in  the  hinnbicnde  formation 
wfaidl  rests  on  gneiss.  The  mountains  oi'  Switzerland  do 
nut  afford  much  specular  mm-orc  ;  small  portions  of  it  arr 
met  with  in  St  Gotlionl,  and  in  mica-slate  at  the  loot  of 
the  Great  St  Bernard.  Altliuugh  it  is  not  a  frequent  ore 
in  France,  it  b  mentioned  as  occurring  along  with  red  irun- 
ore  at  Fratnont ;  in  small  quantity  at  Markirch  in  Alsact.- ; 
and  in  Dauphiny  ;  and  in  dtc  Puy  de  Dome,  aiid  Volvic. 
In  the  Island  of  Corsica,  it  b  associated  with  brown  iron- 
;  and  in  the  leUnd  of  Strombolij  in  lava;  but  of  all 
the 


M4  •   0EN.9«im6»«rx/''      [cl.3.  lunAL^'iifii 

■•  ••  ■*•  ■*'  v^l 

»  1  •  ._^  ,  •■  r  t\\    f    ' 

iheUwids  in  the  Medfitefnlleal^  Elbft  is  that  wl^di  ai 
ftfda  onminnn  qpecuhur  igoo-ore  in  the  greatert  abiindanoi 
Tbere^  it  is  aisnriateA  with  hrown  iroo^ore,  and  quarts 
ai|d  the  niine|^.w}ij(h.are/(f.g3C^  ^ssffoxX^  haye  been  wodc 
cdfivupwaidseif  SOOp  jeaii^'  (t  is  ahb  one  of  the  ininc 

jlfi9.r-It.Q0a1nm.tlip  nuD^  rf  9ei{^tK|F8koi3^  in  U* 
tJziiIifa^74«n!Pt«m    and  alpo  i».,the  Mjsoie  ^wntrf^ii 

'  \iiiimoiB.-rIn  the  Umt^d  States ;  and  in  the  .mines  o 
Sombmele  in  MfliMa;.imd4A£hiU  in  .South  Ameika. 


i\ii*\ . 


.  lyhen  it  occurs  in  quantity,  it  is  smelted  as  ^  <ce  0 
iiQil.  ,  It  afibrds  an  ezodl^  poidljeafde  iipii,  which,  how 
^jpfj^  is  harder  jthan  that  obtained  fiom  magnetic  irob-oR 
It  a|R)ffdf|,ahoGq^iron  which  is.of  good. quajiitjr, but  not  a 
much  valued  |u^  tha(  ob^^ed  fixun  other  ores  of  iroB. 

Obiervaiioni. 

1.  It  passes,  on  the  one  hand,  into  Common  Magneti 
InxMie ;  and  on  the  other  into  Bed  Iron-Ore. 

S.  It  b  eanly  distinguished  fran  MagneHc  IronJOre  b; 
its  strealc;  magnetic  inxKore  yielding  a  black,  whilst  Com 
mon  Specular  Iion<iore  affords  a  pheny-^red  streaL 

Secom 

■  1  ■  ■  ■  -'    '      '  ^. 

*  AiHllA  BfaMs  BtoUps,  F^  65* 


\ 


Micaceous  Specular  Iron-Ore. 

EWngUniRiGr,  Wcnier. 

Mia  tent*,  IVaB.  t.  iu  p.  242. — Mine  de  Fer  micncee  grise, 
Ssmi  dt  LUle,  t.  tit.  p.  305. — Eisenglimmer,  Jf'ervcr,  Pabst. 
1).  L  B.  I.IS.  Id.  Wid.  B.  805. — Micaceous  Iron-ore,  A'i>*r. 
vol.  ii.  p.  184. — Minede  Fer  micac^e  grise,  /.ant.t  i.  p -241. 
'•Eiamglimmer,  Emm.  b.  ii.  s.  306.— Per  oligiau  ecailleux, 
Hairy,  t  it.  p.  45. — Le  Fer  mieace.  Brock.  U  ii.  p.  247 — 
Schuppiger  EiwnglanE,  ReuxM,  b.  iv.  s.  71>  EisenglimineT, 
l.«d.h.  i.  a.  243.  Id.  Suck.  2tet  th.  s.262.  Id.  Bert.  a.  403.  Id. 
fiokt,  b.  iii.  s.  378.— Schuppiger  £i»engtaiu,  Lamhard, 
TabeL  s.  64. — Fer  oligiete  ecailleiu,  Broiig.  L  ii.  p.  l€S.— 
Schuppiger  Eisenglanz,  Karslen,  Tabel-  s.  64.~^chuppiger 
BlutBtein,  Hatn.  a.  I  Oft — Fer  oligiste  ecailleux,  //fl%,  TabL 
f.  95. — Eisenglimmer,  lloff.  h.  iii.  s.  236. — Micaceous  Rett 
Jikin,  p.  lOQt 


B  External  Characten. 

Its  colour  is  iron-lilack,  of  difierenl  degrees  of  iiitmsity  • 
thin  pUtcs  or  folia,  when  held  between  the  eve  and  the 
Hght,  appear  btoud-red. 

it  occurs  most  commonly  massive  and  disseminaletl ;  fre- 

(luently  in  coarse,  small  and  fine  granular  concretions ;  also 

nyxtallisttxi  in  small  tliin  niv-sided  tables,  in  vhich  the  tfr- 

Diina]  planes  are  set  alternately  obljque  and  straight  on  the 

-  JUcral  planes. 

e  tables  sometimes  intersect  each  otlier,  m  as  to  form 


1-ta 
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V'   ..  .fc 


The  s^rfiice  of  the  cry^ptali  >  snooth  aad  tplendeot 

Ijitanu%  It  ifl  q[ihiidpnt,  which  in  tome  vaiietipi  passes 
into  flUQiiiff •  end  the  hiitM  it  meUdfic 

The  cleevagejs  pecfect  aiid  curved  &I^^ 
deav^ge* 

The  fhiginentt  eve .  Hipefiwitg  indetenDoinete  angder, 
eametnea  tabidar. 

It  is  slightly  trmdiicent  on  the  edges;  hut  ♦*p»*i^*^fr^ 
mthmplBfaf. 

Its  streak  is  dieny-red. 

It  is  nenly  as  haid  as  awunnn  ipecukr  iionew> 

It  is  brittle^  and  immmnwnly  eaalj  firangibie* 
.  8p^  fravity  ff jOW, 


It  slif^dy  aftcti  the  magnet 

CmfUhtetU  Parti. 

Aooording  to  Bucholz,  this  subspedet  oonasts  entirely 
of  Peroxide  of  Iron.— •Gfft^fii^s  Journal,  Sd  series,  b.  iiL 
8.104 

GeognoHic  Situation, 

It  generally  occurs  in  veins  or  in  beds  in  mieapslatei  and 
day-slate ;  and  in  these  repoatories  it  is  usually  assnciaffH 
widi  red  and  hrown  iron-ores^  and  iron-pyritesi  and  some- 
times  with  oof^per^rites,  quarry  iroQ»  calcareous  spar,  fluor- 
qxir,  and  quarts. 

« 

Geogn^phic  SihuUion. 

Europe.^^lt  occurs  in  veins  in  prinutive  rocks  near 
Dunkeld,  and  in  Benmore  in  Perthshire ;  also  in  Fitful- 

liead, 


I 
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[Sittf.  1.  Sftcuiai  Inm-orc,—  id  Xind,  MinirtBvt  SpeixlaT  Inn-ert. 

had,  itDil  otlier  places  in  Mainland,  the  largest  of  the  Sliet- 
ilands.  In  England,  it  ii  met  V^th  at  Tavistock  in 
Devonshire  ;  Eskdolde  in  Cumberland  ;  near  BristuI ;  and 
in  Caernarvonshire.  The  iron-rainea  in  Norway  and  Swc 
oflbrd  sniol]  quantities  of  this  ore  ;  and  it  is  also  met 
with  in  the  iron-mines  of  Olnctz  in  Riisua,  and  in  those  in 
faxonr,  Bi^emia,  Ltisatia,  Silesia,  Franconia,  Snabia,  Ba- 
varia, France,  Island  of  Klbo,  and  Hungary. 

Atia.^la  the  niineK  of  Catharinenburg  hi  Siberia. 

America. — Chili. 

Uses. 

It  melts  better  than  common  specular  iron-ore,  but  ro- 
quires  a  greater  addition  of  UmeMone.  The  iron  wliich  it 
affords  is  sometimes  cold-short,  but  is  welt  fitted  for  cast- 

r 

^H    1.  It  18  characterised  by  its  high  degree  of  liutiv,  open. 

^Vaess  of  its  dea>'age,  and  ensy  frongibility  ;  and  these  chu- 

tMters  distinguish  it  frnra  Common  SpccuJar  Iron-ore.    Its 

inilesibilily,  colour,  and  considerable  hardness,  distinguish 

il  from  BJofk  Mica;  its  gn^aler  weight,  and  its  not  soiling, 

^iab  it  from  GraphUei  and  its  greater  hardness, and 

feiior  w«gbl  distinguish  it  fnmi  Brittle  Silver. 

2.  It  poNSCH  into  Red  Scaly  Iron-ore. 

3.  It  affurds  from  70  to  80  per  cent,  of  iron. 

4.  Common  specular  iron-ore  occurs  usually  with  quart/ ; 
i  magnetic  iron-ore  is  fretiuently  accompanied  with 

■ncBtonc. 

5.  It  19  the  Sieenmann  of  older  mincmlt^stfl. 


Obaerval'ions. 


Sccotidt 
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M  • 


Red  IiQiii-QEe. 

Bolhdsenrtein^  Wemar. 

.Xhis  ipeooi  iadindad  into  km  Idiid^  wl  Scaly  Bed 
lxS3iD,4xty  OduyBed  InsMire^  Compael  Bed  IroiMVc^  and 
libnais  Bad  Iron-ore  or  Bed  Hematita 

FimKmd. 

Scaly  Red  LNm-ore  or  Red  Inm-fioth* 
Bother  Eisennlim,  Wermer. 

HteauAm  micBoeiui,  Wall  t  u.  p.  248.-*Rodier  Eiaennhm, 
IFcrMT,  Pabft  b.  L  a.  155.  /£  FFidL  a.  807^— Had  scaly  Ind- 
ore,  JBrw.  voL  u.  p.  172^— RoCber  Eiaennhm,  Emm.  b.  u. 
8.  308. — ^Fer  ozid^  rouge  luisant,  Hauy^  t.  iv.  p.  106.— Le 
£iienni!im  rouge.  Brock,  t.  iL  p.  249- — ^Rother  Eiflenrahm, 
Iieu»$,  b.  iv.  a.  7&  Id.  LnJL  b.  L  8:24i.  /d  5tidb.  2ter  th. 
B.264.  /d  Bert.  a. 406.  /d  ilfoA«, b. ill  a. 385.— Sdiuppiger 
Rmhriaenataiiv  Hab.  a.  11&— Rolfaer  Eiaenrahm,  Leomkard^ 
TabaL  a,  6&— Per  oxid6  rouge  luiaant,  Brtmg.  t  iL  p.  l64w— 
SchapiMger  Rorheiafnatam,  Kanien,  TabeL  a.  66. — Sdbaumi- 
ger  BlntateiiiU  Hoitf*  8>  106.— Fer  dUgiate  luiaaiit,  Hai^,  Tabl. 
p.  95.— Rotheiaenrahm,  Hoff.  b.  iiL  a.  239"Red  acaly  Iron- 
ore,  Aikim,  p.  100. 

External  Charaders. 


Its  moat  frequent  colour  is  intermediate  between  dark 
s^^l-g^  and  brownish-red,  which  passes  on  the  one  side 
into  cherry.red,  and  oo  the  other  into  dark  steel-grey. 

It 
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\Satip.  t.  Rid  Irm.ort,~~lt  Kind,  Staly  Red  Irxm-ort  or  Innfrttik. 

>  It  is  friable,  and  con^sts  ot'  semi-metallic  shining  scaly 

which  arc  Mmelimes  translucent,  and  soil  struiigly. 
I  The  particles  are  more  or  less  coherent,  and  feel  greasy. 

Chemkai  Character  a. 

Fit  is  infusible  before  the  hlowpipc  without  addition,  but 
peomniuiiicates  lo  borax  an  olive  and  asparagus  green  co- 


Constituent  Parts. 


Iron, 
Oxygen, 
Silitra, 
Alumina, 


66.00 
88.50 
4.25 
1.25 


100     Henry. 
Biicht)lz  found  it  to  be  a  pure  red  oxide  of  iron,  mixed 


with  « little  quarlz-sand.- 
~i.l06. 


'GehlaCs  Journal,  Sd  series,  b.  iii- 


Get:^7U)9tk  Situation. 

L  It  occurs  in  v«ns  in  primitive  rocks,  sometimca  also  in 
1  and  in  secondary  ruckii.     It  is  UHuaily  accompo- 
i  <ritli  Cfxnpact  and  ochry  red  iron-ore,  red   hematite, 
»  specular  irun-ore,  soniet'unes  also  magnetic  iron- 
!,  sparry  iron,  quartz,  heary..spar,  and  bruwii-spar. 

Ccoffrapkic  Situation. 

Europe. — It  is  found  at  Ulicrstone,  and  several  other 
|ilaces  on  the  borders  of  l^ncashire ;  in  the  mine  called 
OerVe-Atte  b   Norway,  along  with  micaceous  specular 


Daefc  mLimMMit  fiohmfloddio.  Id.  BtaM^iiilii  faRMni 
jfOA^ipie^rBclMeflntg^ vkh.inioinai0  fpicttkir  ijraD»4K6; 
Ehrenftiederadmrf,  inth  magnetic  iioiMxe;  Eibeimnck, 
with  oduy  red  ikmmim;  BirggwAMirij  widi  mmmon  apo^ 
Guhr  inxMire*  Suhl  in  ELBUMhtnti  ind  in  Silflriia  ind 
Hunflinr. 
i<mmctL--ChilL  ^ 

At  Suhl^  in  the  dntdiy  of  Heunebari^  where  it  ocean 
m  very  coneidinUe  quantity,  it  is  melted^  and  yidds  good 
iron. 


SeamdKmd. 

Ochry  Red  Iran-ore  or  Bed  Ochre. 

Ochriger  Rothciaepstrin,  fVertwr, 

Ochra  Ferri  rubra,  WaU.  t  iL  p.  259— Rotfaeiflenokker,  Wil 
a.  81S.— Bed  OfSm^  Kirw.  troL  iL  p.  171.— Rodi  Eimn- 
okker,  £aiai.  h.  iL  s.  317.-*Fer  ozid^  rouge  groam%  Haiig, 
t.  iv.  pi  100,  lOT^ — ^L'Ocre  de  Fer  rouge,  BrodL  t  &  p.  1t56. 
«-Odhriger  BoCbeitenstein,  Heaw,  b.iv.  a.  89.  /d  Lmd,  h.  i. 
i.f4&  M  i9«dl.  tier  tfa.  a.  S99.  /dL  HM.  a.  406.  ML  MUk 
kia.a.5ML  f  d  liMdUml,  Tabd.  a.  65.— Far  ond6  imge 
ocraMKf  Btotigm  t.  iL  pu  Iflfc*  Och^pBr  W**^^ »"* "•^f *%  £ff^ 
<ffiif  TabeL  s.  66. — Ocfariger  Blutstein,  Haut.  s.  106. — Roth- 
eisenocker,  Hqffl  b.  liL  a.  841.«-Rcd  Ochre,  AUan,  p.  100. 

External  Characters, 

Ita  oolour  la  li|^t  browniab-red,  which  paaaea  into  bk)od- 
red. 

It 
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IS-i^  «.  Berf  lron.wt,—U  Kii<4,  Otkiy  Btd  /r«.ere  or  Rtd  Ckin. 

It  in  usually  friable,  but  in  some  varieties  it  approachss 
■nd  erven  passes  into  solid,  and  occurs  as  a  coating  on 
other  ores  of  irou ;  also  disaciniiuLtccl,  and  somelimes  mas- 
live. 

It  coD^sts  of  dusty  particle^  which  are  dull,  or  very 
faintly  glinuuemg. 

It  seals  strongly. 

It  feels  more  meagre  lluui  greasy. 

Its  streak  is  blood-red. 

It  is  easily  frangible. 

Specific  gravity,  2-947,  n'Uckmatm.—Q.OO,  JUnn. 

,    GfiogHOtlie  aad  Cleqgrapiic  SUhoHoiu.  ■ 
It  occon  inVenu,  snd  is  almost  ahrays  ttetotapnied 

«ilh  compact  red  iron-ore,  and  red  hematite,  and  sometime! 

ipury  iim,  but  it  is  ^eldom  quite  pure,  beiiig  umially  mix> 

ti  with  other  spedes  of  iroiM>re. 
Its  geogr^thic  ntuation  is  nearly  the  same  as  that  ot  the 

gtfaer  kinds  of  red  ironstone.     It  occurs  particularly  abui^ 

dant  in  tbe  Irrgang,  near  Platte  In  Bohemia. 

UKt. 

It  ndts  mofe.  eanly  tluut  any  of  the  odifip  ores,  of  ina» 
ad  affords  excellent  malleable  inn.  „ 


It  b  dharactetized  by  iu  fh^Uity,  ud  duQ  dul^  as. 
pert. 


•*  f   V     !•     ■  ...»     i      I  U'r  .J....;    .-       .      .-  ...'AfcV       .    .'■  ■ 


>'       • 


Comptct  Rra  iMil-MS. 

IKchter  •  Bodwiwnrttfini  ITrrMin 


- » 


llmatites  raber  aolidiu,  HUL  tip.  246^l6icbter  ibl^'- 
aanitdDi,  Wemer,  Pabtt  K  i  s.  154.  /£  #&)t'f.  lAiy.-^4- 
iniitite  ooBa|Mct0  loagii^  De  Borm,  t.  iL  p.  1867**— Cciirtpicf  rat 
Ironsloiie,  JQrw.  voL  iL  p.  ITQ^-^tKAtor  BoQMlifeafcMn; 
Emm  h,  iL  s.  SIO— Lft  Mine  cb  Ftf  vorilgeCoMpMM;  A^kL 
t  iL  p!  Sdl^biditer  SodriiMlirtn^  ibwr,  kAr.  iiffi^  -  /^i 
JLttd  K  L  8.  244.  /if.  SiidL  £««  th.  s.  265.  /dBffi.i.40& 
JdL  Mob,  b.  i!L  f.  S8&  li.  Ifafe  1. 116.  li.  Lmmkmrd, 
TabA  a.  65^'i*-;Fer  onAk  nrage  ccHsipicI^ .Bray.  (.  iL  pb465. 
•^Didbiter  Hothdaeottieii^  KartUih  TabeL  a.  66. — Ocmciiier 
Blutatdn,  Haui.  a.  106. — ^Fcr  oUgiate  compade,  BAf,  TabL 
p.  95.— DUtt^  RoCbeiaenatnn,  Biff.  b.  iiL  a.  S43.— Coitf. 
pact  Bad  Iran-ore,  AUan,  p.  lOQK. 


Extertud  Charackrs^ 

Ita  Gcdour  ia  intermediate  between  dark  ateet-gfiey  and 
Uood-red. 

It  oocura  moat  commonly  maaaive,  aomedmea  alao  dia- 
aendmcted,  i^i^cular,  with  impreaaiona ;  and  ill  the  follow- 
ing auppoatitioua  cry  atala : 

1.  Acute  double  ax-aided  pyramid,  from  calcaireous. 

qpar. 
%  Cube,  from  fluor-4it"^|  and  ir(m-p3rrite8b 
The  crystala  are  middle-ozed,  amall,  and  aometimesvaiy 
intimately  grown  together,  and  generally  hollow. 

The  qpecular  varieties  are  amooth  and  qdendent,  the 
others  alternate  from  atrangly  glimmering  to  didl,  and  the 
high  lustre  is  metallic,  the  low  aemi-metallio. 

The 
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[Sabtp.  S.  Hid  IniH-Bre,—3d  Kind,  Compact  RcA  IroTfOrr. 

The-  fracture  is  usually  even,  from  which,  althuu|;^  but 
wlikmi,  it  pasecs  into  coarse-grained  uneven  and  into  liu-ge 
conckoidal,  and  is  sometinies  atatv. 

The  fragments  are  indeterminate  angular,  and  more  or 
ItsB  sharp-edged. 
1(  yields  a  pale  blood-red  streak. 
^(<^,It  is  generaUy  intermediate  between  hard  and  semi- 
Hapd ;  wmeiimes  however,  it  passes  from  hard  into  semi- 
^^■pd,  and  Dearly  iotu  solL 
^^klt  is  more  or  less  easily  frangible. 
^Bfipedfic  gravis  4.S32,  Brc'uhaupl. 


Phyt'u-al  Charartei: 
Wlien  pure,  it  docn  not  alTect  the  magnet. 


Either 


Chcmkai  Characlers. 


It  becomes  darker  before  the  blowpipe,  but  is  infusible 
alone  or  with  glass  of  borax,  to  which,  however,  it 
communicates  an  olive.green  colour. 

ConstUuerU  Parts. 


^H  Geognoatic  Situation. 

^"  It  occurs  in  beds  and  veins  in  gneiss,  clay-slate,  grey- 
w«ke,  and  various  secondary  rocks,  usually  associated  with 
red  bmuUtte  and  ochry  red  iron-ore,  tjuartz,  homstone. 


Oxide  of  Iron,  -  70.50 

Oxygen,  -  -  S9.50 

100.00 
Buclwlx,  in  Gehlen's  Joum.  b.  iii.  a.  15d. 
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■  •  ■ 

led  jaqperi  and  mnetiinea  with  red  iroa-fitntt  bcuvy^aiMff, 
aad  qJcanMHipM.  In  soim  nines  it  is  tcoonqpsoied 
with  specular  iron-ore,  or  widi  umMBica. 

\c  SttiuUkm, 


Europe. — It  occurs  in  eonsiderdble  Cpsoi^j  at  Ulver- 
stune  in  rjancaslnre;  nx  tlie  nine  callea  Oem^Aaae  in 
rforway ;  ^  liueibacbi  JSttHn^jerode,  AndreasbeiiJ  in  the 
Hartz ;  Eonigsberg,  near  Giessen  ni  Hessta ;  at  SdMOer- 
hau  near  Altenberg,  flchneebci'g,  Johangeorgctistadt,  Ei- 
benstock,  Suhl»  and  Badl^,  ki  Ssxcmy;  Rndelstadt  in 
Silesia ;  in  several  iron-mines  in  Bohemia^  Franoonia,  Ba- 
varia, Salzburg,  Spaiki,  and  tirance. 

*  . » 

Use^. 

As  it  affords  good  cast-iron,  and  dfso  bar-iron,  it  is  often 
sMched  at  iMa-ivorils.  The  slaty  variety  ts  the  most 
esteemed  as  an  oie. 

ObservaAons. 

1.  It  passes  on  the  one  side  into  Common  Specular  Iron- 
ore  ;  on  the  other  into  Clay  Iron-ore,  and  sometimes  also 
into  Common  Jasper. 

2.  It  is  characterized  by  fracture,  streak,  and  weight. 
It  b  distinguished  from  indurated  Tile  Ore  by  streak,  hard, 
ness,  and  geognostic  ntuation. 


Fmirik 


mLftmx.)      ir.S.  hhoxuhdal  ibon.oke. 

[Siitf,  X.  A«t  trm^'r.—ill,  Kind,  FU-rao.  Bed  Itm-oti  m 


Fibrous  Red  Iron-Ore,  or  Ked  Hematite. 

Rolhcr  Glaskopt;  fVcrner. 

■ubtT,  IVa/l  Uii.  p.  247— Rother  GUskopf,  IVemer, 

KPabst   b.  i.  8.  156.     Id.    Wid.  «.  fill— Hcanatite  rouge,  Ik 

p.  288. — Red  Hematites,  AVrrr.  vol.  ii.  p.  168. — 

HotherGlatkopr,  £nini.  b.u.jsSIS. — L' Hematite  rouge,  Aroc/'. 

P  t  2-  p-  254. — Fer  oiicU  hematite  rouge,  Haiif,  t  iv.  p.  lO.'i. 

flog.  Ill,  llS^Faariger  Rotheiseustein,  flwM,  b.  iv.  b.  H5.~ 

X  Gbukopf,  Lud.  b.  i.  a.  345. — Faariger  Rotheisenatein, 

Vob,  b.  iii.  3.  387.     Itl.  Hah.  s.  it?.     Id.  Leonkard,  Tabel. 

\  •.  65, — Fbt  oiide  rouge  hematite,  Brong.  t.  ii.  p.  l64. — Faa- 

riger  Rotheisemtein,  Kamitit,  Tabel,  s.  66. — Fasriger  Blut- 

«oin.  Haul.  s.  106. — Fibrous  Hematite,  Kul,  vol.  ii.  p,  171. 

—Fer  oligixte  coiicretionne,  Haiiy,  Tabl.  p.  95. — Fasriger 

.  Botheisenstein,  or  Rothglaskopf,   ITofi'.  b.  iii.  h.  246.— Red 

[Hematite,  AiHn,  p.  100. 

External  Characters. 
In  colour  in  usually  intermedjate  t)etween  brownish-red 
dark  steeUgre^'.  Sonte  varieties  incline  to  blood-red, 
lo  dark  steel-grey,  and  otliers  to  bluish. 
It  occurs  must  t'requaitly  masuve,  rcnifomi,  botryoidal, 
Mitactitic.  and  globular  ;  al»)  in  distinct  concretions,  which 
are  simight,  delicate,  and  stellular  or  scopiform  fibrous ; 
lliesB  are  collected  into  large,  small,  and  fine  angulo-gra- 
niilar,  and  traversed  by  others  which  are  curved  lumellar ; 
mnre  rarely  it  occurs  in  cuneiform  prismatic  concretions. 
Somdinies  in  eiippoffldtioiis  crystals,  as  in  double  nx-uded 


nidi«  fmni  calcs 


Ciil 


Th« 
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I 

The  external  surfiux  is  generally  itn^  and  {^immering, 
seldom  smooth  and  ahining;  that  of  the  ooocretiom  is  ei> 
ther  smooth  or  streaked,  and  the  colour  indines  to  iitMW 
black,  with  a  shining  and  metallic  lustre. 

Internally  it  is  usually  glistening,  which  sometimes  passes 
into  glimmering,  and  {he  lustre  is  s^ni-metallic. 

The  fragments  are  commonly  cuneiform,  seldcmiy  as  in 
the  coarse  fifarous,  qfdintery. 

It  is  opaque. 

The  streak  is  always  blood-red. 

It  is  hard,  pasang  into  semi-hard. 

It  b  brittle,  and  rather  eaaly  fbmgible. 

Specific  gravity,  4.740,  (j^/2^.— ^.005,  Kirwan.^ 
4.8983,  £mMfi.— 4.840,  WiedemantL—S.im^  Uttmamu 

Comtiiaeni  Parts. 

Oxide  of  Iron,                -  90  94 
Trace  of  Oxide  of  Manganese. 

Silica,                   -                .  8  2 

Lime,            ...  1  a  trace. 

Water,            ...  8  2 

96  98 

Datdmissan,  Ann.  de  Chimie,  Sept  1810. 

Geognostk  Situation. 

It  occurs  in  every  situation  where  the  compact  kind  Is 
found,  and  hke  it  in  veins,  beds,  and  lying  masses  (liegendt 
stocke)  that  approach  in  magnitude  to  mountain-masses, 
principally  in  primitive  mountains,  but  also  in  transition 
and  secondary  mountains.     The  different  kinds  frequently 

occur 
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[ JU^  >.  AoJ  /fwerir— M  riuf,  i'iiriiM  JIcJ  /nn^re  «r  ilcd  ITematiU. 

occur  together,  both  in  beds  and  in  veins;  in  veins,  it  is 
ri»e  compact  and  ochry  that  predominate  ;  the  henutit«  oo- 
turn  principally  in  drusy  cavities,  the  walls  of  which  are 
locrudted  with  the  scaly  kind. 

Geographjf  Situalioa. 

Ettropc.-^lt  occurs  in  ■*■■ 

Cumberhead  in  LmiarksK  c 

stone  at  Salisbury  Crajgs,  n^ar  Eumuurgh  ;  at  Ulverstone 
in  Lancaahirc ;  in  Cumberland;  and  also  in  Devonshire ; 
and  near  Bristol  in  Gloucestershire.  It  h  found  in  consi- 
derable quantity  in  Saxony,  from  Berggieahiibel  to  VoighU 
land ;  in  Bohemia,  but  not  so  abundantly  as  in  Saxony; 
Bareuth ;  Wolfstrin  in  the  Palatinate;  Silesia;  Lauter- 
itecg,  Walkeoiied,  AndreaBbe^,  Wemigerode  in  the 
HarU ;  tad  Salzburg. 

Jma. — In  Sibwia. 

jfitwnca.— Mexico. 

Utea. 

It  afforAa  exceHent  malleable  and  cast  iron  ;  and  when 
graand,  it  is  also  used  for  polishing  tin,  nlrer,  and  gold 
veads,  and  for  colotuing  iron  brown. 

Obtervationt. 

The  name  Hematite,  which  is  derived  from  the  Greek, 

•^  taitguitt  was  given  to  thia  ore  of  iron  firom  its  red 
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Third  Subspecies. 

Red  Clay  Iron  Ore.  or  SUne. 

This  subspecies  is  divided  iato  £mo(  kinds,  viz.  Ochiy 
Red  Clay  Iron-ore,  Columnar  Red  Clay  Iron-ore,  Lenti- 
cular Red  Clay  Iron-ore,  and  Jaspery  Red  Clay  IttOMX^. 

Firet  Kind. 

Ochiy  Red  Clay  Inm-Ore,  or  Red  Chalk. 

RoeChd,  Werner. 

Ochra  Fenri  rubra^  cretacea  solida,  rubrica,  WalL  t  iL  p.  200. 
— Rother  Eisenokker^  Wid.  s.  813 — ^ArgQe  nuotlale  foage, 
Sanguine  ou  Crayon  rouge,  De  Born,  t.  3.  p.  2S0.^-^lbMiRJ, 
Emm.  b.  ii.  s.  350. — Argile  ocreuse  roog^  graphiqae>  Hiniy^ 
t  iv.  p.  445,  446. — ^Le  Crayon  rouge,  BrwA.  t.  h.  p.  871* — 
Rothel,  Beuss,  b.  iv.  s.  124.  Id.  Lud.  b.  i.  s.  251. — Rother 
Thoneisenstein,  Suck.  2ter  th.  s.  289. — R&thd,  Beri.  s.  425. 
Id.  Mohs,  b.  ill.  a.  418.  Id.  Leokkard,  TabeL  s.  66.^--0«hri< 
ger  Thoneisenstein,  Karsten,  Tabel.  s.  66. — Rbthel^  Hof. 
b.  iy.  8.  275. 

External  Characters. 

Its  colour  is  light  brownish-red,  which  sometimes  inclines 
to  cherry-red. 

It  occurs  massive. 

The  principal  fracture  is  glimmering ;  the  cross  fracture 
is  dull. 

The  prindpal  fracture  is  rather  thick  slaty;  the  cross  frac- 
ture is  fine  earthy. 

The 
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|Mi.&  Jbil  Cin^/raa-trr,— III  Kind,  Odtry  Rtd  Claylrow^c  or  HtiChdk, 

The  (raginenU  are  MmK'times  ubulitr,  and  soiiiotimct 
^utvry. 

Its  strcuk  is  pale  bluud-red 

It  is  sofi,  aad  very  noii. 

1 1  schIs,  and  writes. 

!i  is  rather  sectile, 

It  is  citsily  fran^blc. 

Spedfic  graniy,  3.391,  Blume7U>iu:h.—S.l99i,  BrUson. 
3.S05,  tT/nMi»»n.— 3.109,  Breithaupl. 

Chemical  Characters. 
Exposed  to«  red  heat,  it  decrepitates  and  beoomes  black; 
at  the  tempenture  of  159°  it  melts  into  a  greenish-grey 
spumous  enamel. 

Geognottic  Situation. 
St  (Mcun  in  thin  beda  in  cUjMUte  and  grtyJwtxk»^i»le. 

Oeagr^hic  Situation. 
Emnpe.— It  oecun  in  Heana,  ThtmBgwt,  Upper  Lu- 
lUk,  SAau,  and  Salzbu^. 
^Mfc— Jdacfaansk  tn  Siberia. 

Uset. 

It  is  prindpally  used  for  drawing.  The  coarser  rarie- 
&•  ore  used  by  the  carpenter,  the  finer  by  the  painter. 
It  is  ather  used  in  its  natural  state,  or  it  is  pounded, 
vaahed,  and  mixed  with  gum,  and  cast  into  moulds.  The  - 
crajons  thus  formed,  when  intended  for  coarse  drawings, 
are  mixed  with  but  a  small  portion  of  gum ;  but  those 
vtiA  are  to  be  used  far  small  and  delicate  dranings,  with 
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a  mudi  greats  pro|licMlkm»  ia  order  to  give  them  vu^pent 
hardness. 

Obiervaiions. 

1.  It  is  usually  called  Red  Chalky  or  JZe«ft&, 

2.  It  is  never  smelted  a^  9ii  ore  of  irpn. 


Second  Kind. 

Columnar  Red  Clay  Iron-Ore. 
StanglJcher  TbonBuensteii^  Wp:nir. 

Id.  Werner,  Pabst  b.  L  s.  l67« — ^Var.  of  Gemeiner  Thoneiseii- 
stein^  Wid.  s.  825. — Columnar  or  Scapiform  Iron^ore,  Kirm, 
voL  ii.  p.  176« — Fer  oxid^  r^uge  bacillaire>  Haiiy,  t  iv.  p.  10?. 
-— Le  Fer  argilleux  scapifbrme^  Br^th.  t  IL  p.  873.^ — Stan- 
glicher  Thopeieenstein^  Reuss,  b.  iv.  s.  116.  Id.  Lud  h,  i. 
8.  251.  Id.  Suck.  2ter  th.  s.  283.  Id.  Bert.  a.  422.  Id.  Mohs, 
b.  iii.  s.  419-  Id.  Leonhard,  TabeL  s.  66. — ^Fer  terreux  ar- 
gilleux baciUaire^  Brong.  t  ii.  p.  173.-^tanglicher  Blutsteioy 
Haus.  s.  106. — Stanglicher  Thoneiaenstein^  KarHen,  Ti^l. 
s.  66.  Id.  Hoff.  b.  iiL  8.  278. — Columnar  Clay  Ironstone, 
AUdn,  p.  104. 

External  Characters. 

Its  colour  is  brownish-red,  which  passes  on  the  one  side 
into  cherry-red,  and  on  the  other  into  black.  Sometimes 
it  has  a  faint  columUne  tarnish. 

It  occurs  mas^ve,  and  also  in  columnar  distinct  ooncre- 
Uons,  which  are  straight  or  curved,  and  thick  or  thin ; 
usually  parallel;  sometimes  scopiform  diverging;  and  al« 
so  jointe<L 

The 
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[Sabp.  3.  Aa^  Clay  /r»i4r<,_U  f  t'luf,  Coluniu)'  Aed  Cfa^  /mHn. 

The  Mirfaee  of  the  coDcreUons  is  rijugh  and  dull. 

The  streak  is  blood-red. 

It  is  soft. 

It  is  brittle,  and  uncommonly  easily  TraDgible. 

It  adheres  slightly  to  the  tongue. 

In  single  pieces  it  gives  a  ringing  sound. 

It  feels  very  rough. 

Spcci6c  grai-ity  3.126-3,429,  Sreithaupt. 

Chemical  Characters. 

!t  becomes  block  before  the  blowpipe,  bubbles  up  wiih 
borax,  and  commumcates  (o  it  an  olive  green  and  blackish 


ConHUyeat  ParU. 

Oxide  of  Iron,                 -  50.00 

Water,           -        -        -  18.00 

ISBca,        -        -        .  SCOO 

^i}aaa^       ...  7.00 

BroaM,  Trattato,  Sre.  toL  iL  p.  110. 

Geognoilic  and  Geo^i^ihic  Situafioitt. 

It  is  a  rare  mineral,  and  is  in  general  a  paeudo-vcJcanic 
piodiict ;  for  it  occurs  along  with  eartby.slag,  pmvel^n- 
juptTy  and  biirnt-c^y,  in  the  n^hbotirbbod  trf'  pseudo- 
■fdcanoe*. 

It  is  found  at  HoochnitE  and  Dcla'u,  in  the  Saatzer 
drde,  StriskA  and  Schwintddta  in  the  circle  of  Leutmeritz 
in  Bobemia ;  Amberg  in  the  Upper  Palatinate ;  Dutweiler 
inSmbri^. 
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Third 

Lienticular  Red  Clay  Iron-Ore. 

Linsenfonniger  Thammeiifltein,  Werner. 

ItL  Werner,  Pabst.  b.  !•  s.  167.  Id.  JVid.  u  826.^ — ^Adnose  Ixon- 
ore^  Kirw.  voL  iL  p.  177* — K<&nuger  Thoneisensteia^  jEmm. 
b.  ii.  8.  34S.— L^  Fer  argilleox  grenu  ou  lenticidaire.  Brock. 
t  ii.  p.  274.^ — K&miger  Thoneiienstein,  Reuss,  b.  iv.  8.  120. 
— Linsenfdmiiger  Thoneiaenstein^  Lud.  b.  i.  8.  252.  Id. 
S9U:L  2Nr  tk  is.  285.  Id.  Bert.  9.  42^  Id.  Moks,  b.  iii. 
8.  4M.  Id.  LeaUUml,  Tabd.  8.  ti&^K&migor  Tbtmgmm^ 
atem,  Kartten,  Tabel.  &  66. — Kbrniger  Blutstein^  Haut. «.  106» 
— Kdmiger  Thoneisenatein^  Hoff.  b.  iii.  8.  28S.— Lenticular 
Clay  Ironstone^  (in  pot),  AMiMf  p.  l6l«A 


External  Characters. 

Its  colours  are  brownish-red^  and  reddish-brown. 

It  occurs  masnve,  and  in  distinct  concretions,  which  are 
lenticular. 

Internally  it  ia  always  strongly  »emi-metallic  glimmer- 
ing, which  passes  into  glistening. 

On  account  of  the  smallness  of  the  ooncretioDs,  it  is  diffi- 
cult to  ascertain  the  kind  of  fracture,  yet  it  appears  to  be 
sometimes  fine  earthy,  and  sometimes  slaty. 

The  fragments  are  indeterminate  angular,  and  blunt- 
edged. 

It  yields  a  red-coloured  streak. 

It  is  soft ;  some  varieties  pass  into  very  soft ;  others  into 
semi-hard. 

It  is  brittle,  and  eaaly  frangible. 

Specific  gravity,  8.T70,  3.810,  C/Bwann.— 8.656,  Brett. 

haupt. 

Phyekal 


IS<*^  i  Utd  Clay  /r^wi,_3((  Kind.  U*lirular  Hid  Clay  Itm-ic 

Plii)tiad  CkaraL-ttr. 
The  bluck  variety  i*  i*lighUy  affected  by  llio  niagnet. 

Cvut'Uttcia  PmrU. 

From  Radnin  in  BohcinU. 

Ondcoricon*  .  610 

AJtmniiii,  *  S.O 

saka.         .  .  T.S  - 

Water,  -  5.0 

99.5 
Ijimpadlwi, 

GtognaHic  Situation. 
It  oocura  principally  in  beds  in  an  amjrgdalndt  subordi- 
Mt  <oday^ilaltf  aad  gwy^wadta. 

'  It  IB  Ibmid  m  ODondeniUe  abundance  is  Bofaenna. 


It  melts  excellently,  and  affords  a  malleaUe  iron  nearly 
u  good  as  that  obtained  InRu  the  heat  lands  of  red  iron- 
ore.     It  also  affisds  excellent  cast-iron. 


•    ' '  ' 

'    J'aspery  Red  Clay-Iron*Ore. 
Jaspuartiger  llionaBentfUin,  Werner. 


JuphuxtigfBT  ThoneiBeiistem,  Reiue,  b.  iv.  s.  1526L  /dl  Luct 
b.  i  8.252.  /d  Stick.  2ter  th.  8. 290.  /i.  JIfdkf,  b.  iu.  a.  422. 
Id.  LeoHhard,  TabeL  s.  66.  /d  £ar<feii»  TabeL  a.  66.-^aa- 
piaartiger  Gelbeiaenatein^  Haas.  a.  107*— Jaapiaartiger  Tbon- 
eiaemlein^  Ho^  b.  iiL  a.  277- 

'External  Characters. 

Its  ocJour  is  reddish-hrown,  sometimes  paasiii^  mto 
brownish-red* 

It  oocurs  maaaive. 

Internally  it  is  feebly  glimmering,  sometimea  a{qpcotdi« 
ing  to  glistening. 

The  fracture  is  large  and  flat  conchoidal. 

The  fragments  are  rhomboidal,  and  sometimes  cubical 
and  trapezoidal. 

In  the  streak  it  becomes  some^tdiat  lifter. 

It  b  semi-hard. 

It  is  brittle,  and  rather  easily  frangible. 

Specific  gravity  8.1949  Breithaupt. 

Geognostic  and  Geographic  Situations. 

It  occurs  at  Fischau  in  Austria,  where  it  forma  consi- 
derable beds  in  a  flcctz  or  secondary  formation. 

Observatious. 


L  o*K.]       St.  3.  paisMATic  mov-OBS. 

[Subrji,  1.  Oehj  finwi  /rcuusrr. 


El.  lis  hardnesH,  ami  shape  of  its  fragineiKs,  ilistinguish 
fivsn  the  ot)ipr  kinds  of  red  clay  iron-ore. 
2.  It  is  aaxaed  Jasper^,  on  accouit  of  ita  resemblance  to 
jasper  in  external  aspect. 


I 


S.  Prismatic  Iron-Ore. 

Prismatisclies  Eiscn-erz,  Mohs. 

Braun  Eisenstein,  Werner. 


This  spedes  is  divided  into  four  subspecies,  Ochry  Brown 
IrDiM>re,  Compact  Brown  Iron-ore,  Fibrous  Brown  Iron- 
orror  Brown  Hematite,  Brown  Clay  Iron-ore.  "  Bog  Iron- 
vt.     ••  Pitchy  Iron-ore.     •••  Iron-Sinter. 


Firai  SuhapuUt. 

Ochry  Brown  Iron-Ore. 

Ockiigw  Brauiieisensteln,  Werru 


ferri  flava?  WaU.  t.  il  p.  258.— Ochra  ferri  fuaca,  thid. 
p,  3M. — Brtiune  Eisenokker,  Wld.  a.  819 — Brown  Irou- 
Ochre,  Kirw.  vol.  ii.  p.  167. — Braunc  Eisenokker,  Emm.  b.  ii. 
1.  327. — Fer  oxjd£  rubigineux  pulverulent,  Haiiy,  t.  iv. 
p.  108.  d. — L'Ocre  de  Per  hrune,  Broch.  t.  ii.  p.  2CS. — Oc- 
knger  BrauneiKnitein,  litnui,  b.  iii.  i.  96.  Id.  Ltd.  b.  L 
».  8*8.  Id.  Suck.  2Wf  lb.  s.  275.  Id.  Bert.  «.  412.  Id.  Mokt, 
b.  iii.  9.  3y4.  Id.  Hab.  %.  II3.  Id.  Leoiihard,  T*bel.  s.  65. 
— Fer  mjAk  bruii  ocreux,  Brong.  t  ii.  p.  172. — Qchriger 
Uruinettenstein,  Karstrn,  Tabel.  s.  66.  Id.  Haus.  s.  lOS..— 
Sttmydt  pulverulent?  HoUi/,  Tabl.  p.  98.— Ockriger  Braun- 


mMmftan,  Hoffi  b.  iii.  •.  954.— Ochrejr  Brown  Iran-ore, 


I  ■  •  • 


-  Itecokwkii^jrattnmdUinnnL 

It  occurs  niaanre  and  diflMminalBdt  ■-       

Internally  it  is  duIL 

The  fnirtuie  is  coarse  earthy,  sometimes  approadung  to 
uneven.  '  -  •'•'-     -      •* 

It  retains  its-cokur  in  the  streak. 

It  soils  sG^^y. 

It  IS  very  soAl  .  .  . .  - 

It  IS  sQptile,  md  easily  fiaiig^Ue. ^ 

OmMiueni  FBirl9. 

Perogade  of  Iioiiy  *     •        •      -88.  ^ 
Water,        .        .        •      '.  '   IJB 
Silica,        -        •        .        .  5 


100 
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Geognostic  SituaAm^  ' 

It  oeeurs  along  with  the  coo^iaet  and  fibrous  mh^paoes. 

G€ograflm  SikittliaiL, 

It  is  found  at  Shotover  Hfll  in  Oxftrdsbire;  Kongriberg 
and  Arendal  in  Norlray;  Ibeig,  near  Grund  in  the  Harts ; 
Grosskamsdarf  in  Saxony ;  Nassau ;  Ocpes  and  Ku|ifer- 
beig  m  Bohemia;  Upper  Palatinate;  Rott  in  Bavaria; 
Huttenberg  inOttintMa ;  Salsbuig. 

Uses. 


I 


wr.  a.  PRIGKATIC  IHM-«SK- 

ISuiip.  t.  Compact  Bman  , 

Uw*. 

It  aflbrdi  excellent  bar-iroii. 

Sicoml  Siibspt'i'it't. 

Compact  Brown  Iron-Ore. 

Dichter  BrauneiEenslein,  iVerutr. 


Id.  tfVrwr,  Pnbst  b,  i.  9.  160.  Id.  frut.  s.  «15.— Compact 
Brown  IroiiHone,  A'l'rM'.  vol.  ii.  p.  165, — Dichter  BrauneUen~ 
itein,  Emm.  b.  ii-  a.  321. — La  Mine  de  Fer  brune  cotnpacte, 
Brack,  t.  ii.  p.  259- — Dichter  Bmuneisenstein,  Rfust,  h.  iv. 
s.  93.  Id.  Lud.  b.  i.  m.  247-  Id.  Suck.  2Wr  th.  «-  247-  Id. 
Bert.  8.  410.      Id.  Mofu,  h.  Jij.  9.  3;M.— Dichter  Brauneisen- 

^  rtein,  HtA.  s.  Il.if.  Id.  I,em/mrd.  Tdbel.  a.  65.— Fer  oxidi- 
I)  compact«v  BroKg.  t,  ii.  p.  iSS. — GEineiiwr  Brauneiseii' 

L  Mein,  Kanicn,  Tabd.  «.  66. — Dichter  Brauncisen.stein,  Waits. 

^>.  108.  Id.  Hoff.  b.  iii.  ».  855.— CompKct  Brown  Iron-ore, 
r,  ft.  103. 

ExIrrHol  ClmracUrs. 

f  I*  colour  is  yellf>wisti-bn>wii  and  dove-hrown.      Il  fre- 

mtly  exiiiltits  u  |iavonine  and  bronze-like  tarnish. 
■  Il  occurs  uia».ivc,  diBeerainaled  ;  frequently  also  cylin- 
il ;  and  v«ry  rarely  in  suppocalilioiis  crystals,  of  which 
pibe  iWlowing  aw  known  : 

I.  Small  i^ube,  from  common  iron'pvritCH. 

S.  PcnUigiinnl  diKtetahednm,  from   wimnum  imn-pv- 

riles. 
fl.  Pmihic  foiir.wded  pyramid,  from  radialed  pyrites. 
The  crylJiI"  arc  midd)f-niic<)  and   small:   ihe  vnrielics 

1. 
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1,  2.  are  generally  imbedded  in  a  porphyridc  manner^  and 
the  variety  S.  is  often  aggregated  in  druses. 

The  cubes  are  alternately  streaked^ 

Externally  it  alternates  fixxn  shining  to  dulL 

Internally  it  is  dull,  or  aemimetallic  g^mmering. 

The  fracture  is  most  oommooly  even,  somedmes  also 
fine-grained  uneven. 

The  fiagments  are  indeterminate  angullsr,  and  moie  or 
less  blunUedged^ 

The  streak  is  yellowish-brown,  passing  into  odune-yel- 
W. 

It  is  semi4iard,  sometimes  incJining  to  soft. 

It  is  rath^  brittle,  and  easily  frangible. 

Specific  gravity,  8.50S7,  the  cubic,  \  ..  . 

S.4T71,  ^artsmm. 

3.551,  from  Bayreuth,  \  ^^ 
8.768,  from  the  Tyrol,  J^*'***- 
8.073,  Wiedemann. 
8.40,  Daubuieson. 

Chemical  Characters. 

Before  the  blowpipe,  its  colour  darkens,  and  it  become^ 
magnetic ;  to  glass  of  borax  it  communicates  an  oUve-green 
colour. 

Constituent  Parts. 

Bergnbern.        VicdflMMi  ^rtwMM* 

Peroxide  of  Iron, 
Water, 
Oxide  of  Mai 
Silica, 
Alumina, 


>n,               84 

81 

81 

11 

IS 

11 

;anc6e,          1 

«% 

a  trace 

-       8 

4 

2 

- 

- 

a  trace. 

98 

97 

94 

Daubuiatony  Annal.  de  Chim; 

Sept  1810. 

GtognoMlie. 

I 
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[Suitp.  t.  Cvtipaa  Brnw*  IriM-atc 

Geognoalic  Situaticn. 
Il  occurs  in  the  same  geognoetic  situauon  as  the  follow- 
ing  subspedes.     It  s  always  accompaaied  with  ochry  and 
fibrous  brown  iron-ore. 


Geographk  Situation. 

Europe.— Il  is  found  near  Sandlodge  in  Mainland,  the 
largat  of  the  Shetland  Islands ;  in  Dtrbyshire ;  I^aulfr- 
berg,  and  Blonkenburg  in  the  Hartz;  SchotaJkalden  in 
Ilcssia;  S«ye  and  Altenldrchen  in  WesierwaJd;  SchwMzcn- 
bag,  Schnetbc/g,  Schribt-nberg,  Grosskamsdorf,  Vtnghts- 
berg  in  Voightland ;  Saldbcrg,  Konitz,  and  Sohl,  in  Thu- 
ringia ;  Nassau  ;  Kupferberg,  Auspaner  mountains  near 
Pressnitz  ;  Wisterschan  near  Toplitz ;  Stiahlan  near  Ba- 
kowa  in  Bohemia ;  gold  mine  near  Schreibcrau,  Sdesia ; 
Upper  Palatinate  ;  Lower  Palatinate  ;  Dutdiy  of  Deux- 
Ponls ;  Naila  in  Bayreuth  ;  Suabia ;  Tyrol ;  Salzburg ; 
Stiria ;  Vellach,  Hiittenberg,  and  Eisenaaeh,  in  Carinthia; 
Hunguy:  Transylvania;  France. 

Jmo.— Bereeof  and  Calharinenburg  in  Siberia. 

Awtgriai. — United  States. 


Uses. 


It  affords  about  50  percent,  of  i 
•bte.     It  affords  excellent  bar-iron. 


It  is  easJy  fu- 


ll u  distinguished  from  Compact  Tile-ore  by  its  colour  i 
from  Compact  Hcpaiic-ore  by  inferior  specific  gravity. 
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TTiird  Subspecies. 

Fibrous  Brown  Iron-Ore,  or  Brown  Hematite/ 

Brauner  Glaskopf,  Wetiier. 

Id.  Werner,  Pabst  b.  i.  8.  l6l.  id.  Wid.  8.  817— Brown  He- 
matite^ J^fnr.  voL  ii.  p.  l63. — ^Brauner  Glaakopf,  Emm.  b.  ii. 
8. 323. — Fer  oxid^  Hematite  brun^  Hcniy,  t  iv.  p.  105. — ^L'He« 
matite  brun^  Brock,  t  iL  p.  26l.-— Faariger  BmuneiaieiisleiD, 
Rewts,  b.  iv.  8. 98«— Brauner  Glaskopf,  LwL  b.  La.  24$.  Id, 
Suck,  ^tet  Hi.  s.  27S.  Id.  Bert.  9.411.  Id.  Mohs,h.m.tC¥)a 
— Fasriger  Brauneisenstein^  Hab.  s.  120.— Fer  csxydk  bmh 
fibreux>  Brong.  i.  ii.  p.  l68. — Fasriger  BraniieiaeD8tein»  JEor- 
sten,  TabeL  8.  66.  Id.  Hans.  s.  107« — ^Brown  bematitic  Iron- 
ore^  Kid,  vol.  ii.  p.  176. — Fer  oxide  hematite^  &  Fer  oxide 
noire  vitreux^  H^^^yy  Tabl.  p.  98. — Fasriger  Brauneiaenfltein^ 
Hoff.  b.  iii.  s.  258. — Brown  Hematite^  Aitcin,  p.  101. 

External  Characters. 

The  surface  of  tlie  fresh  fracture  is  clove^brown,  which 
in  some  varieties  passes  into  blackish-brown,  hair-brown, 
and  in  others  into  yellowisli-brown.  The  external  surface 
is  tarnished  velveublack  and  bluish-black  ;  sometimes  also 
steel-grey,  pinchbeck-brown,  pavonine,  and  iridescent. 

It  seldom  occurs  massive,  more  frec^uently  stalactitic,  co- 
ralloidal,  reniform,  botryoidal,  tuberose;  sometimes  also 
cylindrical,  fructicosc,  dendritic,  large  and  small  cellular; 
also  in  distinct  concretions,  which  are  delicate  fibrous,  and 
generally  stellular  and  scopiform :  these  are  collected  into 
otlier  concretions  which  arc  longish  granular  and  lamellar, 

and 
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[Saitf.  a  Fihroiu  Smn  t'on-mc  or  B"nm  BauUilc 

d  tbv lamellar  mlei-^'Ct  the  granular  conirctions.    It  some' 
irs  ill  double  six-sided  )nramid&,  being  suppu&iu- 
iscrytitak  from  ealcareuus-apar;  and  also  in  true  cr^sUila. 
t  primitive  tbnii  ia  an  oblique  four-sided  prism,  the  di- 
aaaari  uf  whitii  have  not  been  ascertained.     This  prism 
s  in  Kmall  capillary  crystals,  which  form  druses. 
\  The  external  Hiirfacc  of  tlic  particular  external  sliapcs  is 
leiinieit  smuotli,  sometimes  granulated,  but  seldom  rough 
r  dnisy. 
Externally  it  is  usuaUy  splendcnL 

Inlcnially  it  i^  glimmering,  sometimes  jmsang  into  gli&. 
;  and  the  lustre  is  intermediate  between  pearly  and 

^  The    fragmenis   are    sometimes    splintery ;    sometimes 

sJgr-shaped  ;  seldom  indeterminate  angular. 

It  is  generally  opaque;  the  bruwnish-blsck  variety  is 
weakly  translucent  on  tlie  i-dgcs. 

The  streak  is  pale  yellowish-br«WTi. 

It  is  harder  than  apatite,  but  not  so  hard  as  felspar. 

It  is  brittle,  and  easily  fniugible. 

^jedficgraniy,3.789,Ct/Z(rr(.— 3.951, A'iwfln,— 4.029, 
H^dfimwirt.— ^.764,  Breithaupt. 


Chemical  Charactert. 

s  black  before  the  blowpipe,  and  dissolves  with 
»mp  ebullition  in  gloss  of  burax,  to  which  it  communicates 
an  olivc-grcen  colour. 


CpnstiiuerU  Farii. 

Fibrooa.  Brnjoogs  md  Cottcbiliil 


taoBiie  of  IffOB,           70  8S  Oildi«rin%           i0lt5 

Water,        -        -          15  14  Watar»                -     ISM 

Oxide  of  MancMcte,        C  t  SiUca,        -        •        8.7S 

SUica,          .        .            3  1:  ._— 

M.0O 

99  99  FlwfMlM,.  Hai^»  IW. 

DmihuUmij  Ana^  de  Cliiiii.  Sept  ISia  Comp.  tT*. 

Observations, 

Brown  IioB-^re  is  readily  distinguiaiied  fiom  Ad  /nvi- 
ore,  by  its  yeDow  streak,  and  inferior  spedfic  gran^; 
also  by  the  water  which  it  eontainS}  it  being  a  hydnrtie  of 
iron :  further  brown  ironrare  is-  geneisUy  wMoriiited  with 
sfMunry  iron,  hnt  rwely  with  red  iroBpCffe^ 

Chemical  Properties,  Geognostic  and  Geographic  Siku^ 
tions  of  the  three  preceding  Subspecies. 

A.  Chemical  PropertieSj  4^. 

1.  These  subspedes  of  iron-ore  melt  eaaly,  and  affbrd 
usually  from  40  to  60  per  cent,  of  iron.  The  cast-iron 
which  they  afford  is  indifferent,  and  the  vessels  made  of  it 
are  not  so  fine  as  those  manufactured  from  the  cast4ron  of 
fed  iron-t»e,  and  other  ores  of  ison.  The  wrought  iron 
obtained  from  these  ores  ia  very  mallesUe,  and  at  the 
same  time  hard :  hence  it  is  advantageously  used  in  cases 
where  softer  iron  would  not  answer.  It  also  affords  excel- 
lent steel,  which  is  conjectured  to  be  owing  to  the  manga- 
nese it  contains. 

ft.  When  they  are  intermixed  with  quartz,  they  afibrd  a 
cold-short  iron;  but  if  with  copper-pyrites,  a  red-short 

iron. 


«■] 
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\Siiiip.  3.  Fitrau  Brawn  Imt-ate  or  B'Vmn  Hcnaliu. 

ifOB.  I*,  wouki  apppfir,  however,  to  require  k  greater 
((UMntky  of  sulphur  to  prodiice  red-short  iron  from  these 
culMpeciea  than  from  most  of  the  ot})er  ores  of  iron,  and 
this  b  om^ectured  to  be  owing  to  the  manganese  which 
Act  conuin. 
8.  Tliey  m^  usually  without  a  Dux  :  and  when  aue  n 

r,  cUy-slate  is  that  which  ie  generally  used. 
B.  Geognoitk  Situttiott. 

They  occur  in  primitive,  transition,  and  secondary  moun- 
lains,  hut  more  frequently  in  the  (wo  latter:  and  when  ta 
piimttive  mountains,  in  those  only  which  arc  con^dcred  as 
of  newer  formatioa  Their  repositorios  are  veins,  beds,  len- 
ticular miLtscs  (llegende  stake),  and  mountain-masses  (stvkt 
gftnrgt).  When  they  occiir  in  veins  and  lying  masses,  the 
compact  and  ochry  subspecies  form  the  principnl  part  of  the 
maK.  The  Iw^wn  hematite  occurs  often  in  cavities  in  these 
Fans  or  beds.  They  arc  usually  accompanied  with  sparry 
irtm,  calcareous-spar,  brown-spar,  and  heavy-spar;  less  fre- 
quently with  black  hematite,  and  rarely  with  quartz,  and  red 
irun-orr.  Quartz,  which  occurs  so  frec|uently  with  rod  iron- 
ore,  seldom  appears  with  brown  iron-ore ;  on  the  contrary, 
it  is  accompanied  with  hcavy-spar,  calcarcous-spor,  and  in 

r  places  with  fluor-spar. 
C.  Geographic  Situation. 

£umpe. — They  ocx:ur  in  veins  in  sandstone,  along  with 
beavy.«par,  at  Cumberhcad  In  Lanarkshire ;  in  a  similar 
repository  in  Mainland,  one  of  the  Shedaiid  Islands;  and 
in  the  ItJand  of  Hoy,  one  of  tlie  Orkney  group.  Small 
vein*  filled  with  these  oies  are  met  witli  in  the  flcetz  green- 
),  near  Edinburgh.     They  also  oc- 
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cut  at  Sdmeebrg,  Schabenbeig  and  BiwdMui  m  Ae  £19- 
gebirge;  and  at  Kaiknadorf,  where  they  (principaliy  tJim 
ochry  Bubflpeciea)  occur  in  flfleCa  rocka,  in  b^do,  whidi  are 
aometimaB  so  thidc ithat  they  nearly  fonniying  mpayca,  A 
part  of  this  depodtioii  passes  into  Scfawarzbiiig,  as  fiur  as 
Pdnitiyfand  even  readies  to  Hennebe^g,  wfaeie  there  are 
very  extenoive  ironworiu.  Furtber»  thc^y  are  fbuiid.in  very 
considerable  quantity  all  around  the  Hchtdgebtqa^e,  and 
there  are  ironworks  for  smelting  these  ores,  both  on  the 
Saxcm  and  Bohemian  fide$,  and  in  that  part  of  it  which 
bekng^i  to  Biiyreuth.  They  occur  in  beds  in  the  Upper 
PakdnatCji  anidp  Fraqcoiua.  They  are  less  abundantin 
the  Harts,  where,  at  Iberg  pet^r  Griin,  the  ochry  blown 
iron-ore  occurs  in  puixfnwef1c$  in  Umestone.  Very  cona- 
deraUe  nunes  of  these  ores  are  met. with  in  Nassau,  Hes-' 
sia,  and  Westerwald ;  and  they  also  occur  in  the  Tyrol^ 
Carintlua,  Stiriav  Upper  Italy,  and  in  the  southern  pro- 
vinces of  France. 

It  may  be  remarked,  that  northern  countries,  such  as 
Sweden  and  Lapland,  which  possess  so  great  an  abundance 
of  magnetic  iron-ore  and  specular  iron-cMre,  contain  but 
smaU  quantities  of  this  species,  which  o^urs  so  abundantly 
in  the  Hartz,  Stiria,  Carinthia,  Hungary,  Saxony,  Wet^t- 
phalia,  the  county  of  Nassau,  and  other  districts. 


Fofurih  Stibipecits. 

Brown  Clay  Iron-Ore. 

This  subspecies  is  divided  into  five  kinds,  viz.  Common 
Brown  Clay  Iron-ore,  Pi»fonn  Brown  Clay  Iron-ore,  Re* 
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(Ai^k  4.  Bn^K  Clay  /ron-wt,— !•(  Kiitd,  Cmtman  flronni  Clap  lnm-«rt. 

nifonn  Itrown  Clay  Iron-on.',  Granular  Browii  Claj  Iron- 
ore,  and  Umber. 


First  Kin<l. 

Common  Brown  Clay  Iron-ore. 

Oemeiner  GelbeUenstein,  Hatu.  b.  i.  «.  ^83. 

External  Characters. 
lu  colour*  are  yellowish-brown  and  yetlowish-grcy ;  also 
Qchre-ycilow. 


Internally  it  is  dull  or  feebly  glimmering. 

The  fracture  is  large  and  flat  coacbmdsl ;  also  even  and 

UMTCn. 

It  is  opaque 

The  fragments  are  indeterminate  angular  and  blunt 
tdged. 
Its  streak  is  biown,  iocliiung  to  grey. 
It  is  soft ;  or  soft  passing  into  semi-hard. 


Oxide  of  InMi,      ,  -. 
Oxide  of  Manganese, 
Water,       -        -        -        . 

Silicm       -      -      -      - 

Aluniiu,            -        ■        - 

69 
S 
13 
10 
3 

98 

Doubmtim,  Atuial,  de  Ctiim.  Sept.  IglO. 
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GeogTiOstu:  and  Get^aphic  Siluatiortt. 
It  occurs  in  England  ;  also  in  Saxony,  Bohemia,  SOt 
and  Westphalia,  in  beds  in  secondarj'  rocks. 


Pisifonn  Brown  Iron-Ore  or  Pea-Ore. 

Bolinurz,  IVemrr. 

Minem  Perri  subaquosa  globosa.  Wall  t  ii-  p-  237- — Mine  de 
Per  en  grains,  Hoia^  de  IJtIe,  t  iii.  p.  300. — Brfmera,  tVtr- 
ner,  Pabsl.  b.  L  s.  168.  Id.  Wid.  s.  %21.—Pm(onn  or  granu- 
lar  Ironstone,   Kirn/,  vol.  ii.  p,  178. — Bohncri,    £uua.   b.  ii. 

a.  34?. — Per  oxyde  mbigineuk  globuliftirme,  Haiiif,  t.  iv. 
p.  111. — Le  Per  pisiforme,  Bnxh.  t.  ii.  p.  2H0.— KugUcher 
Thoneisenatein.  Reus*,  b.  iv.  s.  135.  Id.  Lud.  b.  i.  s-  ■ii*- 
Id.  Suck.  2ier  th.  b.  ii.  ».  288.     Id.  Bcrl.  s.  42*.     /d.  Moh', 

b.  iii.  8.  \2(i. — Hag^lformig,  komiger,  tlioniger  Braunei»en- 
stein  ;  Braunes  Bohneri,  //ui.  a.  132. — Bohnsrs,  Lmnkard, 
Tabet.  s.  67. — Per  oxide  bnin  granuleux,  tirtmg.  t.  ii.  p.  170. 
— Kuglicher  I'hoiKisenHein,  Kartlim,  Tabel-  b.  66, — Ku- 
^licher  Gelbeisenstein,  Haut.  a.  IO7. — Pea-ore,  Kid,  vol.  it 
p.  181. — Per  oxide  globulifonoe,  Haiii/,  Tabl.  p.  98. — Kiir- 
niger  Gelbcisenstein,  Haut.  Handb.  b.  i.  s.  881. — Bcdinen, 
HoJ.  b.  iii-  B.  288 — Pisiform  Clay  Ironstone,  JiHa,  p-  IIH 

E^rUrnal  ClmTocters. 
Internally  its  colour  is  yellowidi-brown  of  different  de- 
grees  of  ink-nsity,  which  sometimes  yasixs  into  blockish- 
brown.    Eslenially  ■<  ia  reddish,  yellowish,  an 
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fMiy.  L  Brow  CUf  lnm.ort,—td  Xhid,  Puifi,r»  Bnmt  day  /raa-sn. 

ilental,  as  thej  depend  cm  the  kind  of  clay  in  which  it  is 
imbedded. 

It  occurs  in  smal]  spherical  round  grains,  which  arc  not 
bollow.  and  these  are  composed  of  coDcentric  curved  lamel- 
Iv  concfTtions. 

iDtemaUy  it  passes  from  dull  to  glbtening,  in  such  a 
fOAno^  that  the  centre  of  the  grain  is  dull,  and  the  lustre 
iDcreaaes  in  strength  towards  the  surface ;  the  lustre  is  re- 

The  fracture  is  fine  earthy  in  the  centre  of  the  grain, 
but  towards  the  surface  even. 

The  fragments  are  indeterminate  angular,  and  not  por- 
ticularly  sharp-edged. 
^^L  The  streak  is  yellowish -brown. 
^Vltissoft. 

^^B  It  is  rather  brittle,  and  eaaly  frangible. 
^K  Specific  gravity,  3J4fi,  BrcUfuiupl. 

H^  Cotutitumt  Parts. 
fml,  IB  the  dlclriet 

vl  C«|[Uc  MardorC  Hogau. 

Otidc  oT  Inm,     W  60  Oiidc  of  tron,  saOO 

Alvniiu,             31  13  Oiidc  of  MinganeEe,    1,00 

SBta.        .        15  IS  Alumiaa,        -  13.00 

WiM,         .         6  U  aiJicB           -  •         6.50 

W«ter,             -  liSO 

100  I0»  ■ 

n.00 

rofwiia,  Jonm.     MtOimgi^,  Sla/mHk,  Bdt.  b.  i».     a 

Aion,  lii-     Crell't  An.  t.  131. 

BklBD  IWI, 


Geogiiostic  Situation. 
I  It  occurs  in  hollows  in  shell  limestone. 


Geographic 
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Ckogrofkie  SUttaiioik 

It  18  foujifl  at  Grahlon  in  Ayrshire.  On  the  Ccmtiiieni 
it  occiirs  at  Eichstadt  in  Fninoonia;  Mardorf  near  Hon 
Imfg  in  Hesoa;  NiMndem,  Dutdengen,  Heerbrechtlinge 
in  Suabia;  Bade,  Aaniu  near  Bern,  and  in  the  Jura  moui! 
tiunfs  wher^  it  oocum  in  an  eztoasiTe  bed,  whieh  rests  a 
Bmestone;  Salzburg;  Alsace,  Burgundy,  Languedoc,  8r 
in  France  ;Dahnat]a;  ako  in  Smdand  in  Sweden. 

It  yields  firom  80  to  40  per  ceni,  of  iron ;  and  at  Aarw 
it  suppbes  very  oonaderable  ironworks.  In  Dalmatia,  it  i 
said  to  be  used  by  the  inhabitants  in  place  of  shot 

ObseroaHons. 

1.  It  b  distinguished  ficom  Renffbrm  Broun  Clojf  Iron 
ore  by  its  form. 

£.  It  is  named  in  Sweden,  Mjrrmalm,  Sjomabn,  Pennig 
mahn,  and  Skr^igmalm. 


Third  Kind, 
Reniform  or  Kidney-shaped  Brown  Clay  Iron-ore. 

Eisennicre,  TVemer. 

.^tites,  Wall  t  ii.  p.  614.— Pierre  d'Aigle,  RomS  de  IJslc,  t  ii 
p.  dOOw— Eisenniere,  Werner,  Pabst  b.  i.  8.  I67.— Var.  < 
Bohners,  Jfld.  s.  827*-^Nodular  Ironstone,  Kirw,  voL  i 
p.  178^ — ^Fer  limoneux  spheroidal,  De  Bom,  t  ii.  p.  288w- 
Eisenniere,  Entm^  b.  ii.  s.  344. — Pierre  d'Aigle,  Lam^  t 

p.  $4.' 
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p.  245. — Fer  oxydt  rubigineiu  geodique,  Ilaiii/,  t  iv.  p.  10", 
Ac. — Le  Fer  reniformc.  Brock,  t.  ii.  p.  278. — Eisennierp, 
Htmu,  b.  iv,  s.  132.  /rf.  Lti4.  h.  \.  e.  253.  Id.  Suet.  2Wr  th. 
ii.28(>.  W.  Bert.  8.42.1.  M  >W(*,  b.  iii.  «.  425.  Id.  iMnhurd, 
T«bcl.  ».  6". — Yet  oxide  brun  wtite,  Bnxig.  t.  ii.  p.  iCff. — 
Sdkaaliger  Thondsensteiii,  Kartteti,  TabeL  s.  SG. — Scliaalij^pr 
Gelbeisensiein,  Ham.  e.  107. — -Elites  or  Eaglestone,  Kid, 
voL  ii.  p.  181— Fer  oxydi-  geodique,  Haiiy,  Tabl.  p.  98.— 
EtMnni«rr,  Hof.  b  iii.  a.  366. 

External  diaractcrn. 

Its  oilour  is  yellowish -brown,  but  it  shews  various  dtv 

8  of  intensity,  even  in  the  same  specimen  ;  externally 

jt  is  darker,  appruaching  to  blackish -brown ;  internally  the 

r*iloloiir  is  very  light,  and  sometimes  it  includes  an  oehre- 

ydlow  kernel. 

It  oecurs  massive,  in  irregular  single  balls,  also  in  reni- 
forrn,  lentieulur  and  elliptical  funns,  which  are  sometimes 
Iiollnw.  These  forms  are  composed  of  concentric  lamellar 
wincrctions,  which  often  include  a  loose  nodule. 

The  lustre  of  the  external  layers  is  glimmering  and  scmi- 
nielallie  ;  that  of  the  internal  layers  is  dull ;  the  suriaec  of 
llie  axiuretions  \%  rough  and  glimmering. 

The  fracture  towards  the  interior  is  fine  earthy  ;  toward* 
■  the  exterior,  eien  ;  in  the  dark  yellowish-brown  varieties, 
I  Msrly  eunclitnclal ;  that  of  the  ochrc-yellow,  even. 
The  fragments  are  indctcrminnte  angular. 
The  external  layers  are  sufl,  fumetimes  inclining  to  senii- 
\  hard ;  the  internal  very  soft,  sometimes  inclining  to  friable. 
The  streak  is  pale  yellowish-hrown,  bordering  on  ochre- 
ncUow,  xml  is  ghbtening. 

It  i&  ratlter  welile,  and  ea'ilv  franj;ih'e- 

Cnnstitiicnt 


ContHiueni  ParU. 

P€imide  of  Iron,        ...       76  78 

Water,           ....           14  18 

Saica,         ....        .        S  7 

Oxide  of  Manganese,        -        .2  txaoe 

Alumina,         ....  1 

Lime,        .....  trace 

97        9» 
Daubuision,  Ann.  d.  Chimie  for  1810. 

Geagnostic  Skuaiion. 

It  occurs  imbedded  in  ironahot  clay,  in  aeoopdary  rocks 
of  diflerent  kinds,  and  also  in  loam  and  day  beds  that  lie 
orer  blade  coal. 


Europe. — It  is  found  in  diiFerent  places  in  the  counties 
of  Mid-Lothian  and  East  Lothian ;  at  Colebrookedale  in 
England ;  Norway ;  Denmark  ;  at  Wehrau  in  Upper  Lau- 
atz ;  Bohemia ;  Upper  Palatinate ;  Oppeln,  Beuthen,  Tar- 
nowitz,  in  Silesia ;  Mountains  of  Cracau  in  Poland ;  Tran- 
sylvania; and  France. 

Asia. — Siberia. 

Uses. 

It  is  one  of  the  best  kinds  of  ironstone,  jrields  an  excel* 
lent  iron,  and  is  smelted  in  many  places* 

Fourtk 
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Granular  Brown  Clay  Iron-Ore. 


ExUrruU  Characters. 


It»  colour  is  ^pcUowish  and  reddiah-brown. 

It  occurs  masnve,  and  in  small  globular  united  gnune. 

The  fracture  is  thick  slaty. 

The  streak  is  yelloniah-brown. 

It  taaoft. 

It  u  rather  brittle,  and  very  eaaly  frangible. 

Specific  gravity,  3.005,  Brtithaupt. 

Geognoatic  and  Geographic  Sittiaiions. 
It  occurs  in  beds  between   the  red  sandstone  of  the  salt 
fonnatioo  and  the  lias  limestone.     It  often  contains  petri- 
factions of  shells.     It  is  found  in  Bavaria,  Salzburg,  the 
Tyrol,  and  Prance. 

Ejitmai  ChaTodert. 

Ita  coiour  la  clove-brown,  which  passes  into  blackish' 
B  and  ydlowialubrown. 

It 


/yy.  Kind. 
Umber. 


It  occurs  masfliTe. 

InteniaUy  it  b  dull  or  ^limmerii^,  and  rennous. 
Hie  fracture  is  flat  condioidal,  paamg  mto  fine  « 
The  fragments  are  hlunt«dged. 
It  is  soft,  inclining  to  very  acrft* 
It  is  rather  secdle. 
It  soils  strongly. 
'It  b  very  eaflty  frang^le. 
It  feds  meagre. 

It  adheres  strongly  to  the  toilgue. 
It  readily  fieJls  to  piecesr  in  watar. 
Specific  gravi^  S.060,  Uttmann^ 


CamtiiueiU  ParUr. 

VnutCyynm, 

Oxideof  Iran, 

46 

Oxide  of  Manganescf, 

SO 

SiUca,        *        .        J        - 

18 

Alumina^          .        •        . 

5 

Water, 

-       14 

100 

Klaprothy 

Beit  b.  iii.  s 

GeognosHc  and  Geographic  SituaHons. 
It  occurs  in  beds  in  the  Island  of  Cyprus. 

Uses. 
It  is  used  as  a  pigment. 

Observations. 

Other  minerals  are  known  under  the  name  Umbe 
ticularly  Earth-coal,  the  Humus  umbra  of  Walleriui 

S 


tlou.] 


•  BOG  IHOS-OSB. 
|l(t  iTtwf,  MauUni-on, 


•  Hog  Irou-Ore. 

Raseuei^eusteiu,  IVcrner. 

^hcre  are    thite  kinds  of  this  on;,  viz.    Morafs^re. 
f*tun[M3rc,  and  Meadow-ort-. 


Fint  Kind. 

Meatiow-Orc,  or  Friable  Bog  Irou-Ore. 

Morastcra,  Werner. 

U.  Wmrr,  Palwl.  b.  i.  s.  I  (,»,.   Id.  Wid.  8. 830.— Morawy  Iron. 

ore,  Ainw.  vol.  ii.  p.  183. — Morasterz,  Emm.  b,  ii.  a.  352,— 

Fer  uxydi  rubigineux  massiti  Haii^,  t.  iv.  p.  I3S. — La  Mine 

An  Mania,  ou  le  Moraaters,  Brock.  U  ii.  p.  283. — Morastera, 

^-    Btnu,  b.  iv.  s.  138.     Id.  Lud.  b.  i.  s.  254.     Id.  Mula,  b.  iiu 

^L  1.  i3l.     Id.  Lamhard,  Tabel.  a.  67- — Fer  oxidt  limuneux,  le 

^B.  Mine  de«  Marais,  Brtmg.  u  ii.  p.  174. — Zeireiblicher  IUmii- 

^H  ckenstein,  Karstai,  Tat>eL  s.  ^6. — Lowland  Iron-oR,  AW, 

^H  loL  it.  p.  162 Moriuterz,  UaJ.  b.  iii.  b.  292. 

Vita    C 

PUMwil 


External  C/iaracUrs. 


Ita   ciilour  is   pale  jeUowish-brow-n,    wliicli    frequently 

a  into  ochre-yellow. 
It  is  RoiDctimcs  Jnable,  sometimes  nearly  coherent. 
The  colierent  varieties  ocuiir  massive,  corroded,  in  grains, 
and  sometimes  tuberose.     The  triable  is  cuuipuscd  of  dull 
diialy  parlides. 
The  coherent  varietieH  arc  estemaily  aud  inleniaily  dull. 

The  fracture  is  earthy. 

It 
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It  amis  pretty  strongly. 

It  feek  meagre,  but  fine.  | 

It  is  light 

OhiervaOom. 

It  is  characterised  by  colour,  dull  earthy  aspect,  and  low 
specific  gravity. 


Second  Kind. 
^WBUkp^Ote,  <x  Indurated  Bog^  IiM-0»e. 

Id.  Wemer.lfwbiX.  h.%  s.  I<Sa.  Id.  Wid.B.BSt.-^'^mMtffixfiit^ 
&ee,  Eino.  VoL  ii.  p.  18S.— Smnpfen,  Efmn.  b.  ii:  s.  d58.-^La 
llitte  des  Lieox  beufbent^  en  le  Sum^fers,  jSitidL  t  iL  pir283. 
^<-Siiiiipfen«  /2eic«r,  b.  ir.  s.  140.  Id.  Lad*  b.  i.  s^  954.  /i. 
JtfoAf^  b.  iii.  8.  48.  /d.  Lemhard,  Ti^l.  s.  67.-*-Fer  oxid^ 
littoiieux>  la  Mine  des  Ueux  bourbeux^  Brmtg.  t  iL  p.  f74w— 
VeriiSrteter  Raseneisenstoii,  Karsten,  tabeL  s.  66;^-^u]Bpf- 
«rs,  Hx^.  b.  iii.  s.  295. 

External  Characters. 

Its  colour  is  dark  ydlowish-brown,  sometimes  passing 
into  daric  yellowish-grey. 

It  occurs  corroded  and  vesicular,  ako  amorphous; 

Internally  it  is  commonly  dull,  but  the  darker  vaiietiefr 
are  gUmmering,  and  sometimes  even  glistening. 

The  fracture  is  earthy,  aoidetimes  passing  into  fine- 
grained  uneven. 

The  fragmaits  are  indeterminate  angular,  and  blunt- 
edged. 

a  The 
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lid  Kind,  S<ramp.m,  w  /nJoi-aluJ  flag  Ittn-trt. 

The  8b«ak  is  yellowish-brown. 

It  is  very  soft. 

It  is  sectile. 

It  is  easily  frangible. 

Specific  gravity,  2.944,  from  SprotUu,  Kirwan. 

Observations. 
It  is  distinguislied  from  tlie  precc^g  kind  by  its  greater 
iqiecific  gravity,  and  gRater  compactness. 


y 


Third  Kind, 

Meadow-Ore,  or  Couclioidal  Bog  Iron-Ore. 

Wtihtncrz,  Wcmcr. 


II  Werner,  Pabst.  b.  i.  b.  )  68.  Id.  Wtd.  b.  832.— Meadow  Iron- 
ore,  Kim.  vol,  ii.  p.  182. — Wiesenerz,  Emm.  b.  ii.  g.  334.— 
Xa  Mine  des  Prairies,  ou  le  Weisener*,  Broek.  t,  ii.  p.  28*.— 
WM,  b.  iv.  a.  US.  Id.  Lud.  b.  i.  a.  256.  Id. 
\3Solu,  b.  iii.  «.  4.9S.  Id.  Lemhard.  TabeL  s.  67.— Fer  terreus 
',  U  Mine  dea  Prairies,  Brong.  t  ii.  p.  1 74,— Musch- 
Ra«enei«enatein,  Kamlen,  Tabel.  s.  66. — Limonite, 
p.  107-— Weiaenera,  Ilnjf.  b.  iii.  s.  297- 

Eartemal  Characlers. 
I  the  fresh  fracture  it  is  blackish-brown,  which  somc- 
I  into  brown ish-blacit.     Externally  it  has  diS&- 
I,  according  to  the  earth  in  which  it  is  found. 
^       I  tnofsive,  in  roundish  grains,  perforated,  labe- 
ls aoa  amorphous, 
hntcnully  it  extends  from  shining  to  glisteuing,  and  the 
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The  fracture  is  usually  imperfect  and  small  poochaidal, 
from  which  it  sometimes  passes  into  small-grained  uneven; 
the  uneven  sometimes  inclines  to  earthy. 

The  fragments  are  indeterminate  angular,  and  Uunt- 
edged. 

It  yields  a  light  yellowish-grey  streak. 

It  is  soft. 

It  is  ri^h^  brittle,  and  easily  frangible. 

Spedfic  gravity  2.603,  KarHen. 

Constituent  Parts. 

Oxide  of  Ircm,            66.00  Oxide  of  Ircm,            61.0 

Oxide  of  Manganese,    1.60  Oxide  of  Manganese,    7.0 

Phosf^oric  Acid,         8.00  PhosjAoric  Acid,  with 

Water,        -        -      28.00  a  trace  of  Sulfdiur,   2.5 

Water,        -        .     19.0 

98.60  SiUca,         -        .        &0 

Klaproihf  Beit  b.  iv.  s.  127.  Alumina,         -            2.0 

97.6 
Daiibuissony  Annal.  de 
Chim.  1800. 

It  would  appear  from  the  experiments  of  Yauquelin,  that 
this  ore  also  contains  Chrome,  Magnena,  Silica,  Alumina, 
and  Lime ;  and  the  late  experiments  of  Lescherin  shew, 
that  Zinc  and  Lead  also  occasionally  occur  in  it  These 
last  motioned  ingredients  must  be  accidental. — ^Vid.  Annal. 
du  Mus.  t.  viii.  p.  436,-460. ;  also  Joum.  des  Mines,  1 81* 
p.  46.  to  64. 

Geognostic  Situation. 

This  ore  belongs  to  a  very  new  formation.  According 
to  Werner,  it  is  formed  in  the  following  manner :-— The 

watar 


'•1 


'   BOC  IBOM-OKE. 


S« 


Win  which  flows  into  niaraliv  pW.-ee  ia  iiupregnaletl  witli 
^^KboRpbonc  nctd,  lurnied  trunj  d(!c&)ring  animal  and  vege- 
^^HUc  matter,  wliich  enabli^  it  to  dJssulve  the  imti  ia  iho 
^^ncks  over  which  it  flows,  ur   over  which  it  stands.     This 
water  having  reached  tht-  lower  points  of  the  country,  or 
being  poured  into  hollows,  becomes  Ktagnant,  and  by  de- 
grees evaporates ;  the  dissolved  iron  being  accumulati^  in 
(juiintjty  by  fresh  additions  of  water,  tliere  follow  succw- 
bive  depoMtions,  which  at  first  are  yellowish,  earthy,  and  oi' 
^_£tUe  consistence,  and  this  ia  Moras.i-ore ;  but  in  course  of 
^^■■Bc  they  become  harder,  their  colour  passes  to  brown,  and 
^^Kus  Suiamp-ore  is  forine<l.     After  tlie  water  lias  coiuplete- 
^^TJ  evaporated,  and  the  swamp  is  dried  up,  the  swamp-ore 
becomes  much  harder,  and  at  length  passes  into  Mradow- 
are,  which  is  already  covered  with  soil  aiid  grass  ■. 
,  From  the  preceding  obser\'alions,  it  is  evident  that  there 
B  complete  transition  of  the  dill'erent  kinds  of  bug  iroii- 
e  into  each  other,  and  that  masses  may  be  found  in  which 
we  can  observe  tlie  different  degrees  oi'  induntiioti. 

Geogruphic  Situation. 

It  is  found  in  various  places  in  the  Highlands  of  ScoL- 

land,  in  the  Hebrides,  and  Orkney  and  Shetland  Islands. 

In  Saxony  it  occurs  at  Torgau ;  in  tJpper  and  Lower  Lu- 

Mtia  ;  in  a  part  of  the  Mark  Brandenburg  ;  in  Mccklen- 

btn^ ;  PoQierania ;  and  in  the  kingdom  of  Hanover.     It 

o  extends  through  Prussia,  Poland,  CourUnd,  Lieflund, 

J  Russia,  and  the  southern  parts  of  Sweden,  {MUiicular- 

t  in  Smoland,  where  it  is  found  In  very  conuderaltle  quan- 

It  is  jilso  found  in  small  (juantily  in  the  northern 

Q  S  parts 


ic  Swcdbh  Uke*,  Ihu  ore  it  dopntited  to  ilniiKlitKl;,  Ihat 
rerj  twenlj  or  thirty  jears.— Vid.  Sw*i)eiiborg's  Rfgnum 
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parts  of  Westj^alia ;  in  Silesia ;  in  the  island  of  Seeiand 
in  the  Baltic ;  in  the  Upper  Palatinate ;  and  Hungary. 

It.  occurs  in  general  more  abundantly  in  the  northern 
than  in  the  western  and  southan  European  countries. 

Uses. 

The  three  kinds  of  ore  appear  different  in  working.  The 
Morass-ore  is  the  most  easily  fusible,  and  also  afihrds  the 
best  iron.  The  Meadow-ore  is  more  difficuldy  fusible. 
When  melted  with  other  ores  of  iron,  red  and  brown  iron- 
stone are  to  be  preferred.  Of  these  the  ochiy  kind  smelts 
the  most  advantageously ;  but  where  these  cannot  be  €>b- 
tained,  and  we  are  obliged  to  use  the  compact  and  hema- 
titical  kinds,  we  must  be  careiul  that  they  be  previous- 
ly well  roasted.  Even  in  the  first  melting,  bog-iron  affords 
an  iron  for  the  finest  kinds  of  cast -ware.  Owing,  however, 
to  the  phosphoric  acid  it  contains,  this  iron  is  not  so  te- 
nacious as  that  obtained  from  some  other  ores.  The  mal- 
leable iron  prepared  from  this  mineral,  has  always  a  tenden- 
cy to  be  cold-short,  and  can  scarcely  be  used  for  plate-iron, 
and  never  for  iron-we.  It  is  however  well  fitted  for  nails, 
because  it  takes  a  good  point,  and  welds  well.  The  usual 
flux  is  limestone. 


*♦  Pitchy  Iron-Ore. 

Eisenpccherz,  Hoffmann, 

Triplit,  Hawmann. — Mangan  phosphate,  Hauy, — Eisenpech- 
erz,  Hoff.  b.  iiL  s.  300. 

External  Characters. 

Its  colours  are  blackish-brown  and  brownish-black. 

It 
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II  occura  massive  and  (Ii§scininatcd. 

Inlemally  it  is  shining  or  glistening,  and  the  lustre  is 
reunous,  inclining  to  adamantine. 

The  frai'ture  is  imperfect  Hat  eonchoidal. 

Tlie  fragments  are  indeterminate  angular,  and  sliarp- 
edged. 

It  is  translucent  on  tlie  edges,  or  opaque. 

It  i»  hard. 

The  streak  is  yellowish-grey. 

It  is  brittle,  and  easily  frangible. 

Specific  graA  ity,  S.5G2,  Bre'tthaupt. — ,'1.430,  VauqiuTui. 

Conalituent  ParU. 
Phosphoric  Acid,  -         -         37 


Oxide  of  Iron,        ^      -        -        SI 

100 
Vauqudinf  Journal  des  Mines, 
N.  64.  p.  299. 

Cet^nostii  and  Geograjinc  SUmtiiont. 

It  occurs  at  Chauteloube,  near  Limoges  in  Fnnoe,  in  a 
quaitz  vein  in  granite,  along  with  masHve  beiyl. 

Obaervatioiu. 

This  mineral  is  different  from  the  Eistrtpedierx  of  Kar- 
iten,  of  wluch  a  description  follows. 


HM 
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*♦*  Iron-Sinter. 

Fer  axydk  resinite,  Hai^. — ^Eiaenpechen,  £arilak----Pittittt, 

ExUrnai  Characleri. 

Its  aSoufB  are  yeUoimii,  leddkht  and  UaddaikJbroim. 
It  oooira  mawve,  in  cnuti,  tcmfivm,  and  gtalaBtity; 
>Biid  occnninnally  in  thin  and  curved  lamdlar  OQDCsrelaoii& 
Internally  it  is  shkung  or  glistening,  and  the  lustre  b 


The  fracture  is  flat  oom^oidal,  awnetinies  incBning  to 
even. 

The  fingments  are 'indeterminate  angular,  and  rather 
sharp-edged. 

It  alternates  from  ti^sparcnt  to  translucent  on  the 
edges. 

It  is  soft. 

It  is  rather  brittle,  and  uncommonly  easily  frangible. 

Specific  gravity  8.40,  Kar^Un. 


Comtitueni  Parts. 


Water, 

Oxide  of  Iron, 
Sulphuric  Acid, 


is 

67 
8 

100 
Klaproth. 


38.25 

55.00 

6.85 

99.60 

ZeUrur. 


Geognostic 


'    IX0N-61NTSK. 


Geofftioslic  and  Geographic  SituaCiotis- 
urs  in  ihc  galleries  of  old  mines  in  Suxtjiy  and  &- 


1.  It  is  chuteteiiied  by  its  oolour,  fnm,  habi^  fnetike, 
tai  bnr  speaBe  gravity. 

B.  It  is  dudnguiihed  frcm  Bnmm  Iran»t,  by  ks  iafii. 
liorfaardnees  and  vei^t;  Midflfni  Opoiaad  QtatJiljw 
also  by  its  iafeiim-  hardness,  and  more  easy  franglhility. 

ft.  It  ^gpears  to  be  fonned  by  the  decomposition  of  iion- 


Gends  X.— MANGANESE-OHE. 

Mangan-erz,  Mokg. 

This  Genus  contains  but  one  spedes,  viz.  Prismatic 
Manganese  ore.  ^ 

1.  Prismatic  Manganese-Ore. 

Frismatisches  Mangan-ens,  MiAs. 

This  spedes  contwns  three  subq)e(nes,  viz.  Grey  Manga- 
nese-ore, Black  Manganese-ore,  and  Scaly  Brown  Manga- 
nese-ore. 
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Firii  Subspecies. 
Grey  Manganese-Ore. 

« 

Grau  Braiinntrinerg,  Werner. 

Thb  SttlxpecieB  is  divided  into  five  kinds^  viz.  lilmus 
Grey  Manganese-ore,  Radiated  Grey  Manganese-ore^  Fo- 
fiated  Grey  ManganesfMtte»  Compact  Grey  Mangi 
aad  Earthy  Grey  Manganese-Ore. 

FirM  Kind. 

Fibrous  Grey  Manganese-Ore. 
Faseriges  Grau-Braunsteinerg,  Werner. 


t  M  •/  ■  1 1 ,  - ;  ■•. 


Hiaif5Riiiges  Grau-Brannstein,  Moht,  b.  iiL  s.  449.  Jd.  Hmu. 
Handb.  b.  L  s.  290* — ^Faseriges  Grau-Braunsteinen^  Uttmam, 
System.  TabelL  Ubers.  s.  402. 

External  CharacUrs. 

Its  colour  is  dark  steel-grey,  passing  into  iron-black. 

It  occurs  massive,  disseminated,  in  crusts,  renifonn,  bo- 
trycndal,  also  in  distinct  concretions,  which  are  stellular,  soo- 
piform,  and  promiscuous  fibrous,  and  these  again  are  col- 
lected into  others  which  are  coarse  granular  or  wedge-shi^)ed, 
prismatic  It  also  occurs  crystallized  in  very  delicate  ca- 
pillary and  adcular  crystals,  and  in  very  thin  and  long  rect- 
angular four-sided  tables,  in  whidi  the  longer  terminal 
planes  are  set  on  obliquely. 

The  crystals  are  small  and  very  small,  and  scc^nfbrmly 
or  promiscuously  aggregated. 

The  lateral  planes  of  the  crystals  are  generally  longitu- 
dinally 
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lily  streaked ;    die  surface  ol'  the  particular  exterud 

xs  is  very  tlcl'icalcly  druity. 
Extmuilly  it  is  gilstening,  pa-ssing  into  gliniincrint; ;  (he 

als  arc  shining  and  splendent, 
[niemally  it  ih  gliatciiing,  or  sliining,  and  \hc  lustre  is 


frafrments  are  indeterminate  angular,  and  hlunt- 
at  wedge-shaped, 
streak  is  dull  and  black. 
Il  soils  nirongly. 
[t  is  soii. 
'X  is  brittle,  and  easily  frangible. 

Ceognostic  and  Geographic  Situations. 
X  occurs  in  sei^enJ  veins  of  brown  ironstone  in  the  We»- 
rald ;  aJso  at  Stahlberg,  near  Schmalkaldcn  in  Saxony; 


ChristJoiisand  in  Norway. 


Radiated  Grey  Manganese-Ore. 

Strahliges  Grau  Braunsteinerz,  Werner. 

ncMK  fuli^inou  striata,  Wati.  Syst  Min.  t  li.  p.  Ssg. — 
Taliliges  Grau  BraunsteinerK,  Went.  PabsL  b,  i.  S.SI6.  Iii- 
'id.  s.  948. — Striated  Grey  Ore  of  Manganese,  Kirtr.  vol.  ii. 
p.  891. — Strahliftes  gran  Braunsleinerz,  Emm.  b.  ii.  s.  522. 
Le  Manganese  gris  rayonn^.  Brock,  t.  ii.  p.  414. — Manganese 
oxide  metalluide,  IlaHi/,  t  iv.  p.  246. — Strahliges  Grnubrauii- 
»aaen,  Retus,  b.i.  s.448.  Id.  Lud.h.i.  i.i^^.  Id.  Moks, 
b.  iii.  ■.  443.  M  Lmithard,  TabeL  s.  6<). — Manganese  me- 
Ulloide  cbalybdin,  Bnmg.  t.  ii.  p.  lOT' — Strahliges  Grau 
Manganers, 
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MangMwri^  Kantm,  TabeL  &  72^— -SlxahUger  BraniMtrfiy 
Hoitf.  8. 108. — ^Manganese  ozid^  metalloide  gris,  HaUgfTM. 
p.  110. — StnUiger  Grauer  Brannsteiiiy  H^.  b.  iiL  s.  IgS^— 
Grey  Manganese^  Jitm^  p.  151. 


Exiemai  Ckaraders. 

Its  ocdour  is  dark  steeLgrej^  which  indines  mcxe  or  leas 
to  inm-black,  and  in  some  rare  varieties  to  jiak*  Htadgrcy. 
It  is  sometimes  tarnished  unth  pitdi-bhttk,  veWetiUadt,  or 
tempered-steel  colours. 

It  occurs  massive,  renifixrm,  botryoidal,  dissamiiiaiied; 
also  in  distinct  concretioiis,  whidi  are  soopi&rm  and  steDu- 
lar  radiated,  and  these  are  again  cdlected  into  others  which 
are  granukr  or  wedge-shaped.  It  is  sometimes  crystal- 
lized. The  primitive  figure  is  an  oblique  four-oded  piism, 
in  irfuch  the  largest  angle  is  about  lOV.  The  fbUowing 
are  the  secondary  forms : 

1.  Oblique  four-sided  prism,  in  which  the  obtuse 
edges  are  either  bevelled  or  rounded  off,  so  that 
it  acquires  a  reed-like  for^  The  prism  is  geno- 
ndly  variously  modified  on  the  extremities. 

a.  Prism  flatly  bevelled  on  the  extremities,  the  be^ 

veiling  jdanes  set  on  the  obtuse  lateral  edges ; 
and  sometimes  the  proper  edge  of  the  bevelment 
is  truncated. 

b.  Sometimes  the  prism  is  acutely  acuminated  on  the 

extremities  with  four  planes,  which  are  set  on 
the  lateral  planes. 
S.  The  crystals  are  scnnetimes  spicular. 

The  surface  of  the  crystals  is  longitudinally  streaked, 
and  shining,  pasong  to  splendent. 

Internally 
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Internally  it  is  glistening  and  sliining,  and  the  lustre  is 
DitUtlic. 

The  cleavage  is  pnsniati<.'. 

The  fragments  in  the  small  are  wedge-shaped  and  splin- 
tery, but  in  the  great,  indeterminate  angular  and  blunt- 
edged. 

The  streak  is  black  and  dull. 
ten  nibbed  it  soils  strongly. 

It  is  aoft. 

It  is  brittle,  and  ratlier  difficultly  frangible. 

Specific  grai,-ity,  4.2401  to  4.7563,  Bmwwt,— 4.264- 
4.816,  .ffrffiMawpi.— 4.4-4.8,  Mc^. 

Const itw^il  Parti. 

Ilefeld.  Moravia. 

'  Bkck  0»de  of  Manganese,       90.50  89.00 

Oxygen.         -        -        -  2.25  10.25  . 

^W»ter,  -        .        -  7.00  0.50 

99.75  99.75 

Kiaproth,  Bfit.  h.  iii.  s.  308.  &  310. 

Geographic  SHtuUion. 

I  Europe. — It  («curs  in  the  vicinity  of  Aberdeen  ;  also 
■  Cornwall,  Devonshire,  Somersetshire  and  Derbyshire ; 
md  in  Norway ;  Nassau ;  Ilefeld  in  the  Hartz ; 
utu  and  Saalfeld  in  Thiiringia:  Eunradswaldau,  Kup- 
ferherg,  he  in  Silesia;  Miess  in  Bohemia;  HiJttenberg  in 
Carinthia ;  St  Gothard  in  Switzerland ;  Piedmont ;  and 
Ixhio  near  Viceni^a  in  Italy. 
Atia. — Kolyvan  in  Silieria. 

2  Third 
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Third  Kind. 

Folkted  Grey  Manganese-Ore. 

BlAttriges  Grau  Braunsteinersy  Wenier. 

Id.  Werner,  Fthtth. In. 21^  /d£MM.b.iL  a. 5S5.^Le Man- 
ganese gria  lamellfiiTj  Brodu  t  iL  p.  417^'— Blittrjgea  Gran 
Brannatfinera,  Beuu,  b.  iy.  a.  458.  /£  XaidL  b.  L  a.  89s.  /i{. 
JtfaA#,b.iiLa.447.  /li  iMiAani;  TabeL  a.  69-— Manganese 
metalloide  cbalybiu^y  texture  lamelleaae,  Breng.  t.  iL  p.  108. 
— BlSttrigea  Gnni  Manganerij  KareUk,  TabdL  a.  72— Blit- 
tricher  Braunatein,  Haus.  a.  108.    Id,  Heff.  b.  liL  a.  144. 

EseieffM  Chetroetere* 

Its  colour  is  intermediate  between  ateel-grerjr  and  iron* 
black. 

It  occurs  maanve, disseminated;  also  in  granular  distinct 
concretions;  and  crystallized  in  short  oblique  finur-aded 
prismsyof  the  same  varieties  as  in  the  former  kind. 

Internally  it  alternates  from  shining  to  sfdendent,  and 
the  lustre  is  metallic. 

The  cleavage  is  prismatic. 

The  fracture  is  uneven. 

The  fragments  are  indeterminate  angular^  and  Uunt- 
cdged. 

It  yields  a  dull  Uack  streak. 

Itacila. 

It  is  soft. 

It  is  brittle,  and  eanly  frangible. 

Specific  gravity  3.742,  Hagen. 

3  Geographic 
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Geoffiaphic  Situation. 

Itit  found  in  Devonshire ;  Ilefcld  in  the  Hartz ;  Johann- 
Ite^genstadt  in  the  kingdom  of  Saxony;  Bohemia;  Salz- 
fcog;  and  Transylvania. 


Fourth  Kind. 

Compact  Grey  Mangancso-orc. 

Difhtes  Grau  Braunstcinerz,  Werner. 

a  iVrmcr,  I'abst  b.  i.  «.  319- — Indurated  Grey  Ore  of  Man- 
guivae,  Kirre.  voL  ii.  p.  3'iQ. — Le  Manganese  gris  conipacte, 
llrorh.  t.  ii.  p.  418. — Dichtea  Graubniiinstein,  Raiii,  b.  iv. 
1.  *.«.  LI.  I.iul.  b.  \.  9.  233.  Id.  Mohs,  h.  iii.  s.  -til.  M. 
Lamhard,  Tabel.  b.  (iy. — Maiij^'jint'se  U-nie  comjiact,  Urmig. 
t  n.  pt  lOg. — Dichte*  Gnumumgsuerz,  KartUn,  TabeL  i.  7S- 
-JSdOxT  Braunstein,  Ham,  a.  lOg. — Manganese  oxyd£  gru 
rompartej  Hmy,  TabL  p.  IIO — Dichter  grau  Braun*t«in, 
B^.  b.  lit  a.  116. — Compact  Grey  Manganese,  AiMit,  p.  132. 

Extenud  Charactert. 

Its  colour  is  intermediate  between  iron-black  and  steel- 
pBjr. 

It  occurs  mas^ve,  seldom  disseminated,  or  small  botryra- 
dil,  and  dendiitic  and  frutico§e. 

Internally  it  is  glistening,  pasang  into  glimmering,  and 
lite  lustre  is  metallic. 

The  fracture  is  even,  sometimes  inclining  to  flat  conchn- 
dkl,  and  uneven. 

The  fragments  are  indeterminate  angular,  and  rather 
iharp-edged. 

It 
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1 

It  beoomes  darker,  and  dull  in  tke  stdreak. 

It  soils. 

It  is  soft. 

It  is  brittle^  and  easily  firangibfe. 

Spedfic  gniinlty,  4.407,  iTonlim.— 4.078,  Vmtqiidm. 

Comtiiuent  Parii. 

ThefimrfcDowii^anal^ 
Vauquelin,  and  Dolomieu,  are  said  by  Broefaant  to  be  of 
this  kind. 

8c  Bflmid*    Pm%iiqiuu  Bflmsmchfti    Ltvdioe. 

YeUow  (hdde  oflfan. 


85 

50.0 

flOiO 

as 

QxjFgen, 

88 

17.0 

SM 

17 

Red  Qnde  of  Im, 

18 

1&5 

ChanxMU,        •        •• 

a4 

Lime^  with  Magnesia, 

}'' 

6.0 

Iron  and  Manganese, 

^rm^^ 

Carbonate  of  Lime, 

• 

7 

Barytes, 

4 

6.0 

14.7 

9 

Silica,        .        .        - 

3 

7.0 

1.S 

6 

Loss,        ... 

1.5 

6 

100       100         100        100 

Journal  des  Mines,  N.  68.  p.  778. 

Geographic  SUuaHon. 

It  occurs  at  Upton  Pyne  in  Devonshire ;  Wunelbeig  in 
the  Hartz ;  Nassau ;  and  at  Christiansand  in  Norway. 

Fifth 


I 
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[SiUtf.  1.  Crty  Afaaganat-trc, — M  Kind,  £ort*y  Gr^  A/aapintK-urt. 

Earthy  Grey  Manganese-Ore. 
Erdiches  Grau  BmunBteinerz,  Werner. 


Erdigep  Braunttein,  Hid.  s.  953. — Ochre  of  Manganese,  Kirw. 
vol.  it.  p.  893. — Erdichen  GrauLirauntteinerz,  Emm.  h.  ii. 
•■  52y. — Le  Manganese  gris  terreux.  Brock,  t.  ii.  p.  420. — 

I     Erdichea  GraubraunBteinerz,  Lud.  h.  i-  f.  293.     Id.  Suek. 

W  am  th.  s.  419.     Id.  Ben.  s.  492.     Id.  Moh«,  b.  iii.  a.  450 — 

"  Uanganeae  teme  terreux,  Brong.  t  ii.  p.  1 10. — Zerreibtiches 
Gniubniunsteinerz,  Karstcn,  Tabcl.  a.  72. — Ochriger  Brmun- 
Mcin,  ITaut.  a.  108. — Manganese  oxyde  noire  brunAtre  pul- 
verulent et  ramuleus,  Ha'uy. — Erdiger  graner  Braunsl«in, 

I     flojf:  b.  iii.  a.  148. 

^  Eaienial  Charaiters. 

Its  colour  is  intermediate  berween  iron-black  and  steel- 
grey,  •ometimes  slightly  inclining  to  blue. 

It  occurs  massive,  disseminated,  in  membranes,  and  deru 


It  is  friable. 

It  consists  of  feebly  semi-metallic  glimmering  fine  scaly 
particles,  which  soil  strongly,  and  are  more  or  less  co- 
hering. 


^Tixon 


Gfographic  Silimtion. 
It  occurs  in  the  mine  Johannis,  near  Langeberg  in  the 
Brzgebirge. 

Chemical 


'  Tlie  dcordrilk  apporancei  obierTed  in  the  Giicurea  of  diSkrenl  mlne- 
nl*,  appMir  in  general  to  Ik  earthy  gee;  num^ncie-ore- 
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Chemical  Characters  qfihe  Stsbepecies. 

It  is  infusible  without  addidcm  befiire  the  blowpipe.  It 
tinges  borax  purple :  it  effervesces  with  muriatic  acid,  g^ 
ving  out  oxymuriatic  add. 

Geognatik  SUualhn  ^  the  Subiepeciei. 

This  nuneral  occurs  in  granite,  gneiss,  mica  slate,  par* 
pbyry,  and  sandstone,  dither  in  veins,  or  in  large  imbedded 
ootemporaneous  masses.  Several  different  £onnations  are 
eiumerated  and  described  bjr  minerdlogists :  in  one  fixnna- 
tion,  situated  in  porjAyry,  the  ores  which  are  principally 
the  radiated  and  foliated' kinds,  occur  in  vans,  along  with 
.heavy-^Mr;  and  in  another,  the  ores,  prindpally  the  com- 
pact,  and  earthy  kind%  are  in  veins,  along  with  red  tpd 
brown  iroii4ir&  •  .  . 

a 

Usee. 

It  is  added  to  glass,  in  small  quantity,  when  we  wish  to 
destroy  the  brown  colour  which  that  material  receives  from 
intermixed  inflammable  substances,  or  in  larger  quantity 
when  we  wish  to  give  to  it  a  violet-blue  colour.  It  affords 
a  fine  brown  colour,  which  is  used  for  painting  on  porce- 
lain. It  is  employed  in  the  laboratory,  as  the  cheapest 
and  most  convenient  material  from  which  to  procure  oxy- 
gen gas.  All  the  oxymuriatic  acid  used  in  bleachericfl^ 
and  for  tlie  purpose  of  destroying  contagious  matter,  is  pre- 
pared from  manganese,  and  the  usual  materials  of  muriatic 
acid. 

r 

Second 
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IJTiln.  8.  UUdc  MtutS"""  <>",—  I't  Kind.,  Camfatt  Blati  lUatgaiutt-iirt. 


Second  Subxjjccics. 
Black  Manganese-Ore. 


iTifis  SubsjjefW  is  divided  into  three  kinds,  viz.  Corn- 
el Black  Manganese-ore,  Fibrous  Blatk  Mnngane«^-ore 
ntack  Ik-matitt',  and  FciUaled  Black  Mangnnese-oro. 


Fir.tt  Kind. 

Compact  Black  Manganesc-Orc. 

Dichter  Sehwarztiscnstcin,  Werner. 


Btwk  Ironstone,  Kim.  vol.  ii.  p.  l67- — Mine  de  Per  noire  com- 
|McU,  Brock,  t.  ii.  p-  S68. — Diehter  Schwarzeiaenstein,  Heita, 
h.  Iv.  s.  103.  Id.  .\fiJi3,  h.  Hi.  a.  414.  Id.  Lamhard,  Tabel. 
•.  66.  Id.  Kartlm,  Tabel.  a.  66. — Diehter  Manganschwiirie, 
Umu.  8. 109. — Blaek  Hematitic  tron-ore.  Kid,  vol.  ii.  p.  176. 
Dicbur  SchwarKbraunstein,  Maiu.  b.  i.  a.  29*. — Diehter 
Schwaneiaenstein,  Hof.  b.  iii.  s.  370.— Black  Irun-ore,  AUnn, 

p.  loe. 

External  Characters. 
\Xs   colour  is  iniermcdiatc    between   bluish-block   and 
stt-el-grey,  but  more  Inelining  lo  the  first. 
'  tl  occurs  Diassive,  tidierose,  small  reniform,  botrjoidal, 
fruboose,  and  elaviibrm ;  also  in  concentrii:  curvwl  lantel- 
Inr  concretiiins. 

Thi-  extrntal  shapes  have  a  rough  glimmering,  or  faintly 
[listening  surface. 
Internally  it  is  glimmering,  passing  into  glistening,  and 

lustre  is  imi>erH.-ct  metallic. 
The  fracture  is  usually  cunchoiduL,  but  sometimes  posses 
fine  and  small  grained  uneven. 
Vol.  III.  It  The 


^iiik 


The  fimgmeiits  are  indetenmnate  angular,  and  mare  or 
less  shaip-cdged. 

The  streak  is  shilling,  but  its  colour  remains  uncfaaqgsd* 

It  is  semi-hard. 

It  is  brittle  and  easily  firangiUe- 

Sj^ecific  glfvity  4r750^  UBmann. 


SeotmdKmd. 
Fibrous  Blade  Manganeae-Ore  or.Black  Hematite. 

Sdiwaner  Glaski^  Werner. 


Black  Inmston^  JSrw.  vbL  iLp.  l9r<^--Mine  de  Fer  noire 
pad;,  JBnxs^  t  ii.  p.  868. — Fasriger  SchwanMisenstei0,  JBeMr, 
h.  lY.  8.105.  Id.  Mokf,h.wLB,4»16.  Id.  Lemkaard,TML 
S.6&  Id.  KanleM, TsbeL  b. 6&— Fasriger. Msagawsohwin^ 
Haus.  s.  IOQl — Fssriger  schwars  Brmnstrin^  Hams.  Hsndb. 
b.  L  8.  293. — ^Fasriger  Schwarzeisenstein,  Hiff.  b.  iiL  s.  £73» 
Black  Inm-ore^  Aikin,  p.  102. 

Extemdl  Charactere. 

Its  oolour  is  the  same  as  that  of  the  preceding  kind. 

It  occurs  masmve,  reniform,  and  botrycxdal ;  also  in  dis- 
tinct concretions,  which  are  delicate  and  soojnfbnn,  or  stel- 
lular fibrous,  and  these  are  collected  into  others  which  are 
granular  and  ciurved  lamellar. 

Internally  it  b  glinunering,  often  even  glistening,  and  the 
lustre  is  imperfect  metafcilic 

The  fragments  are  cuneiform  and  splintery .^ 

In  other  characters  it  agrees  with  the  preceding  kind. 

Chemical  Charactere. 

When  melted  before  the  blowppe  with  bcnvx,  it  yidds 
a  vbleUblue  coloured  glass. 

ConeiiiuefU 


feAoHkJ     8P.  1.  PRISMATIC  MAKGAKBlK^oaK.  fiti8 

p.  t.  Blaet  MengeitK-ort.-iJ  ffiW.  fifcoii.  flIacJL  Afopi;oB«(-wr, 

Coiiatiluent  Parte. 
rlt»  priucipal  cunHtitucnt  pait  b  manganese. 

Groffnoatic  Situation. 
>  It  occurs  in  veins,  in  priniitivL-,  transition,  and  aecondary 
nmuntaina,  and  is  usually  accompanied  with  brown  iron- 
c  one)  quartz. 

Geographic  SitiuUion. 
Fit  occurs  in  several  places  in  the  Saxon  Erzgebirge,  and 
e  Usrtz ;  but  more  freiiuently  in  Thumigia  and  West- 
a;  and  the  compact  and  ilbrous  kinds  generally  occur 


s  very  easily  fiifflble,  and  yields  a  good  i 
a  very  powerfully  on  the  sides  of  the  furnace 


Foliated  Black  Manganese-Ore. 
Schwarzer  Braunstcin,  Wtnur. 

External  Characters. 
rlta  colour  is  brownish-black,  and  somclinies  intermediate 
Itween  brumiitih-btack  and  reddish-black. 
I  It  occurs  massive,  disseminated  ;  and  crystallized  in  very 
e  double  four-aded  pyramids, 

ally  it  is  hhining:  internally  shining  and  glisten- 
c  lustre  ad.imantiiit',  approaching  to  rcsinoiu^. 
R2  It^ 


Its  desvage  k  ang^  and  curved  &fiated. 

Its  firagments  are  ttdetenuMte  angular^  and  rather 
bhmti  fdimd 

It  b  opaque. 

It  affiads  «  daiknidiiliiJaiAm  at^^ 

It  la  jpiniiJiar^  iwjwwg  »oto  haid  • 
'.  Itiajatberl«il:^«Ddaafay-,fiai^^  .    / 


-••*  til  .  - 1 


G^agmftSe  mut  Geograpkk  SUuaikm^ 

It  ooeuni  in  TanBa  m  aacondaiy  foffktjrjpM  tba 
ffnyir  ftnnatififi  of  Odircnatoky  near  IlaMnavi  ni  Umin- 

UDwimnofir* 

1.  It  leKmUea  Black  Bloide  aaad  Woffini :  li  m  &- 
tingiiwhfid  from  JBIodr  Bkmk  hj  its  streak;  and  fion 
Wcffhm^  by  ndeim  sjpa£e 

SL  li  is  ooqectured  to  be  a  oompbund  of  oiideof  nan^ 
ganese  and  oxide  of  mm. 


8ealy  Btmoi  Maiigaiieie4)0e^ 

Braciner  EiseMahmy  WisTHtr* 

U,  Werner,  Pabst  b.  L  s.  159l  ItL  mLm.  tl4w— Amm  sodff 
faMMve,  JlCtrw.  voL  iL  p.  }66.-*BTaaner  Eiscmabni,  JEbw. 
K  iL  &  518.— Xe  Eiiewahni  bnifei,  Bivdk.  t.  iL  p^  25& — 
Biaanef  EiacMabin,  Beust,  b.  iv.  s^  96l  Id,  Lmd.  h>\  s.:S47' 
ill  Aidk8tH^th.8.S7a  /li.  jBM  s.  400.  JUL  JIUI^  b.  iii. 
8.391.  M  Lemkard,  TsbA  & 65.-.-adittppjgef  Braanassn^ 
stein,  JEsrilM^  Tidbd  s.  66^— Manganese  dayd^  aMtallojde 
argeulia^  iokd  prdfaiibly  also  nate  bruuttiey  Jaftffiyn  Bism 
neisenrahm,  Heff.  b.  iiL  s»  251w— Scsly  Bmwn  Iroo-crc^  A^ 
kin,  p.  101. 

External 


l-Sutf.  3.  Scafy  Ztrtn  ifaiYaiM»««. 

ExUnuil  CharacUra. 

Its  nJour  is  inter nicJi ale  between  atecl-grcy  and  clovo. 
Iwown. 

It  occun  in  crusts,  maa«vf,  spumous,  fniticotfe,  and  ir- 
Tegular  dendritic. 

It  is  friaWc,  or  rrisbic  passing  into  solid. 

It  is  composed  of  scaly  particles,  which  arc  intermediate 
between  shining  and  glistening,  with  a  metallic  luittre. 

It  EoiU  strongly. 

It  feeis  gieasy. 

Cht/niml  Charactert. 
It  blackens  bdbre  the  blowpipe,  but  does  not  melt,  and 
gives  to  glass  of  borax  on  olive-grcen  colour. 

tt  gaxzaOj  occun  ill  dnisy  cavitiea  in  fatown  hemadte. 
Theae  cavitia  occur  more  ficquently  in  henufite  whti^'  is 
Sxmd  in  veina,  than  in  that  which  is  fbiiDd  in  bedii 

GeqgrapUc  SituaHon.  4 

£iin)pA-^isftiinid;ii«u-  3—dlodge  in  .Manland,  one 
<f  the  Shifriwid  IJnpda;  and  in  varioua  iron  ndna on  the 
Cantinent  of  Europe. 
..dmtrieQ.    In  iwMinunei  in  CJuti. 


'  li  At  Knaadorf  i^'Saxonjr^itia  known  ubder  the  n^nea 
naniMiMM  and  t^taibbthe. 

i.  The  IFod  of  En^iih  mineraki^sU  is  a  fannnMolour- 
ad  looM  aggr^nted  compgund  of  aaiet  flf  manganese  and 

ordu  m. 
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Obber  III.— pyrites. 

*       .  '  ■  ■ 

tSsNcs  Ir-NICK£L  PYRITES,  oe  COVFEBti 

NICKEL. 


M  ■  '     .    i 


Nickddues,  Moht. 

■i 

Thift'  Genus  ocmtains  one  spedes,  viz.  Prisauttic  Nickd' 
Pyrites,    ♦  Black  Nickel.    ♦♦  Nickel  Ofchre: 

1.  Prismatic  Nickd  Pyrites. 

PmbiatiidberNfokdkie^  JMh#. 
Ktipfer  IsSkelj  Werner. 

Nicooliim  Ferro  et  Cobste  Aunerdi^Cwai ;  Cuprum  Niccoli, 
WalL  t  iL  p.  188.— Ki^&rnickel,  Rom6de  tide,  t  liL  p.  1^. 
li.  Werner,  Pabst  b.  L  8.  S06.  I(L  Wid.  s.  £K3.— Sulphonted 
Nickelj,  Kirw,  vol.  ii.  p.  286.^ — Kupfernickel,  Emjn.  b.  ii. 
8.  515.'  Id.  Lam.  t.  i.  p.  384. — Nickel  arsenical,  HaHy,  t  iii. 
p.  508. — ^Le  Kupfemickel,  Brock*  t.  iL  p.  408. — Kupfemickel, 
Reiui,  b.  iv.  s.  430.  Id.  Lvd.  b.  i.  s.  289. — ^Nickelen,  Swk. 
Stcr  fStL  8. 412.-^Kttpfeniickel4  Bert.  s.  489.  I^  Moke,  b.  ili. 
•8.  65&-^Nid(el  arsenical,  Imcae,  p.  123. — ^Kopfemickel, 
Leonhard,  Tabd.  s.  77* — Nickel  arsenical,  Bremg.  t.  iL  pL  209.' 
Id.  Brard,  p.  468. — Kup&mickd,  Kaniem,  TabeL  s.  Tt.  /dL 
HoMj;  s.  74. — Nickel  arsenical,  Hauy,  TabL  p.  84^ — ^Nickel 
alloyed  with  Arsenic,  jKtd^  voL  iL  p.  213.^ — Kupfemickel, 
iffllf.  b.  itL  s.  164.  /d  Hum  Handb.  b.  L  8. 118.-^Cqpper. 
Nickel,  i<ttti,  p.  130. 

External  Characters. 

I 

__      • 

Its  colour  is  copper-red  of  difTerent  degrees  of  intcnsi^; 
but  tarnishes  first  grey,  and  then  black. 

.       It 


(MUBw  nnuvst.]  <  bt.  1.  peismatic  kicbsl  nrmiTss.    MT 

It  oocuii  most  firaquently  maasiTe  and  diatetniiMitcd ;  td- 
doB  leticnktffd,  deodritic,  frutkose,  small  globular,  botry. 
oidsl;  mdy  in  ooane  and  small  gnmular  Astinot  ooncre* 
dons;  and  snmfftiwfs  crjrstallised  in  oUiqus  ftmusidefl 


Internally  it  alternates  ihxn  shining  to  glistemngi 
die  lustre  is  metallic. 

The  firacture  is  usually  imperfect  condioidal,  somet 
pasting  into  coarse,  small  and  fine  grained  uneven : 
anevenlias  the  least,  the  conchoidal  the  greatest  flegrse  of 
lustre. 

The  fragments  are  indeterminate  angular  and  sharp- 
edged. 

It  is  harder  than  apatite,  but  not  so  hard  as  fthpar.  '• 

It  isTadier  brittle. 

It  is  rather  difficultly  fran^ble. 

Specific  gravity,  7.5—7.7  Mohs ;  7.660,  Gdkrt ;  6.6066 
--fi.6481. 


Chemical  Charaders. 

Before  the  Uowpipe  it  gives  out  an  arsenical  vapour, 
and  then  fuses,  though  not  very  readily,  into  a  dark  sco- 
ria, mixed  inth  metallic  grains;  is  soluble  in  nitnvnniri* 
atic  nod,  fijrming  a  dark-green  liquor,  from  whidi  caus- 
tic alkafi  -throws  down  a  pale-green  predjHtate,  whereas 
hotn  a  scdution  of  copper  the  precipitate  is  dariubrown. 

ConHituaU  Parts. 

It  is  a  compound  of  Nidtd  and  Anene,  with  aoodental 
intemnxtures  of  cobalt,  iron,  and  sulphur. 

Geo^fmc$tu 
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•  •  1 


GcogynofUc 

Ijt  gencindly/opcurs  ui 'pninitiTe  xocksi  syidi  f}..9MJiHy 

^%^^«V  ^«^^.«^  day^d^  along  ^  gc^fjijf^ 
tin-white  oolMlt  pyrites,  and  hexahedral  or  ailver-wUil^  j|f|^ 
ballrj^tes.;  alaoiu  VfuiptMq^^ 

particularly  in  limestcxne.  The  minenda-ifith  whi(d^,.it  k 
moat  generally  anodated  are  nickeLgf^hre^  laptf^tediiil^and 
hexahedral  cobalt  pyrites,  orea  of  fxfppet^  and  of  diver, 
dong  lith  (:al(»eoiyH^par,  brown-^par, .  heaTynqpary  aD4 
quartz.  * 

*      '■ 

Europej^^It  occurs  in  small  qinai)tUy;ittitfieJ«BdJiniiK5 
of  Lead  Hills  and  Wanlockhead ;  also  in  ifdna  dbng  with 
nickeUichre,   gdena  or  .lead-gbmo^'  .bnywnJdcDde^  and 

heatry .spar,  in  a  bed  of  limestpoe.  in  tbei  cod  field /<if  Lin- 
lithgowshire. On  the  Continent,  it  occurs  in  ird&a  in 
primitive  rocks  at  Schneebeig  and  Johanngecngenstadt  b 
Saxony;  at  Joachimsthd  in  Bohenua;  at  Sdiladring  b 
Upper  Stiria;  and  Allemoot  in  France.  It  is  found  in  a 
bed  aliHig  with  native  gold  and  cobdUpyrites  an^  copper- 
pyrites,  in  porphyritic  syenite,  at  Cravicsa  in  the  Branat 
li  is  met  with  in  veins  that  traverse  trandtioQ  locks  at 
Andreasbeig  in  the  Hartz.  In  the  county  of  Mansfddt, 
it  occurs  in  vdns  that  traverse  bituminous  marLdate.  It 
is  dso  found  at  Wittichen  in  Swabia ;  Sdzburg,  and  Gis- 
tain  in  Arragon  in  Si)ain. 
^iuL«--Koliwan  in  Siberia. 

Observations. 

1.  It  very  nearly  resembles  native  copper,  but  its  bhttic- 
ness  very  readily  distinguidies  it  from  that  mineral 

9.  Magnetic 


I.  mrrKS.] 


BLACK  HICXEL. 


S.  Msgnciic  needles  are  made  with  tlie  pure  metal,  and 
e  are  preferred  lo  those  of  sleel. 

,  This  mineral  was  first  mentioned  l»y  Ikiirne.  but  it 

k  Cronstedt  w!iu  diseovered  the  peculiar  metal  which  cha- 

tnan  it 

m4.  Nickel  is  a  characteristic  ingredient  in  meteoric  iron, 

i,  tike  ttll  the  metats  tbund  in  meteoric  iron,  and  mcteo- 

c  stones,  is  niagncticiil. 


•  Black  Nickel. 
Nickelschwiirzc,  Ilauatnann. 
Id.  Haus.  Hwidb.  b.  i.  b.  331. 

Ej:ternal  C/taractern. 
kits  colour  b)  dark  greyitih-black,  which  inchncs  lo  browTi- 

it  ocean  masnvc,  disseminated,  and  in  crusta. 
^t  u  dull. 
"he  fracture  is  earthy. 
r  It  is  soft. 

k  It  becomes  shining  and  resinous  in  the  streak. 
I  tt  snls  slightly. 

Chemical  Characters. 

It   forms  an   npple-green  coloured  solu^on  with  nitric 
acid,  which  lets  fall  a  wliite  precipitate  of  arsenic  acid. 

Cotutiluenl  Parts. 
It  lias  not  been  analysed ;  but  is  conjectured  to  be  a 


pipound  of  oxide  of  nickel  and  oxide  of  arsenic. 


Geognostk 


WtO  GXN.  l.mCXEL-PYRlTXS.        [CL«  8^  KXTAL.  10  JT. 

GeognosRc  and  GeogrofMe  SUuations. 

It^oo^un  it  Tans  that  travene  bjtamnnons  iDu|-dbtey 
dong  iritb  cp|jpcr4nckel,  aad  nickd-ocfare^  in  fbe  cBiltpet 
of  Biqiebdoif^  particularly  i|i  the  mine  named  Friedrkb- 
Wilbelai*  . 


.  f  .  . 


•♦  Nickd-Ochre. 
Nickelodter,  Werner. 

f       ' 


t  .      I 


Floft  Niccoli,  WaO.  t  iL  p.  .dOO^Nickelocker^  Wemer,  Ptbtt 
b.  L  8.  207.  /^  MU  8.  9«5^Nidkel  Odne,  Xiww.  vol  il 
p.  883.— Oxide  de  Nikel,  D^  Jftra^  t.  ii.  p.  SIO— Nidul- 
ocker,  Emm.  b.  iL  8. 5 1& — Oxide  de  Nidk^  Lam.  t  L  p.  583. 
-^NidLel  €iniik,  Haig,  t  iii*  p.,  51  ^. — ^L'Ocre  de  Nike!,  Bracks 
t  iL  pw  411. — ^Nickelocher^  Baua^  b.  iv.  8.  485.  Id,  ImL 
<liwL8.t90»  /iiL^SMdl.  StOT  tfa.  8. 414.  Mlfeft«496.  /<2. 
3foi/b,  b.  ilL  8. 661.^ — ^Nickel  oxid6,  hucea^  p.  123.  Id  Brmd, 
p.  278. — Nickelocker,  Leauhard,  TabeL  s.  77--— Nickd  ozid^, 
Brong.  t  ii.  p.  209. — ^Nickelocher^  Karsten,  TabeL  8.  72.  Id. 
Haus.  8.  112.— Nickel  oxyd6,  Hauy,  TabL  p.  84.— Nickel- 
bluthe,  Haus.  Handb.  b.  iiL  s.  1129.— Native  Oxyd  of  Nic- 
kel, Kid,  voL  iL  p.  213. — ^Nickel  Ochre,  Aikin,  p.  131. 

Extemcd  Character  a. 

Its  oobur  is  apple-green,  seldom  inclining  to  grass.green. 
On  exposure  to  the  air  for  some  time,  it  becomes  greenish- 
white. 

It  occurs  almost  always  as  a  thin  coating  or  efflores- 
cence ;  seldom  masave  or  disseminated. 

It 

*  Haimmm  if  of  opinion,  tliat  thii  ore  in  formed  hf  Ui«  decomporition 
of  coppovnickflL 


It  is  duD. 

The  finKture  18  jMNuet^nes  qplintciy,  paioiig  oa  the  one 
^ide  into  even,  on  the  other  into  uneven :  or  it  is  coarse 
or  fine  earthy. 

Tile  ^lintery  and  eonchoidal  varieties  are  translucent 
oo  the  edges;  but  those  with  eardiy  fi'aeluit?  are  ofiaqtie. 

It  is  Very  soft  or  finable. 

It  feels  meagre. 

The  varieties  with  earthy  firacture  adheie  io  the  tongue. 

Chemical  Characters. 

It  is  infusiMe  without  addition  befinre  the  blowpipe; 
widi  glass  of  bcnrax  it  is  reduced,  and  the  glass  acquires  a 
hyadnth-red  colour;  and  it  is  insoluble  in  cold  nitric  add. 

Geognoetic  Siiuaiicn. 

It  occurs  in  veins  in  primitive  and  secondary  rocks,  along 
with  copper-nickel,  black  nickel,  and  other  metalliferous 
compounds. 

Geographic  Situation. 

It  occurs  at  Lead  Hills  and  Wanlockhead ;  at  Alva  in 
Stirlingshire,  and  in  Linlithgowshire ;  at  Andreasberg  in 
the  Hartz;  Riegelsdorf  in  Saxony;  and  at  Allemont  in 
France. 

Observations. 

L  It  occurs  in  very  small  quantities. 
2.  It  is  placed  along  with  copper  nickel  until  its  true 
place  in  the  sjrstem  shall  be  ascertuned. 

Genus  II. 


fn      oBir.  S.  AMnncjLL  rraiTzi.   [c^t*  Marjx;  jmi: 


Gxifw  II^ABfflSNICAB  FTBITE8. 


AneBikkiBi,  Wermt. 


■ '      ■ 


Thia GeuuBjintrinH  twtKipeci<% vufc  jPrinMlkAiWnU 
cid  Pjfiitet»  and  Di-Prittnafk  AjraouGil  F^ 

Piiniialiadier  AnoAkki^  |foilf» 
.  .    F^a«^p)nvi.WbiM^JMjif^(ta 

Its  cokmr  is  pale  stedl-gKj. 


It  oeonis  BMMv%'4Sid  iB'tlia  lbiai,dF  ohGqw  fewr^MM 
liiiwiSy  uliBSfr  diiiigUBmos  bsvie  not  beoi  niUicrto  ntcittato* 
ly  deCerniinedL 

Its  lustre  is  metallic  and  sinning. 

Its  cleavage  is  unknown. 

It  is  as  haid  as  i^tite,  but  not  so  liaid  as  Mifiar. 

Specific  gnmtjr  &9f  7.4,  M6ki. 

Tlie  above  description  of  this  species  I  owe  to  ProfissMpr 
Mohs. 

£•  Di-prismatie  Arsenical  Fyrilea. 

Kyismatisrher  Arsenikkiesy  Jfokt. 

This  species  cmntans  two  subspecies.  ComnMi  Afseni- 
oal  Pyrites,  and  Aigentifiearous  Arsemcal  Pyrites. 


rprSITVS.']    S.  DI-PIEKM.  ABAIKtCAL  PTSITEil.     £78 
[Atiip.  1.  Connion  Antnicai  PftiUt- 


First  Siibspeafi. 
Common  Arseuical  Pyrites. 
Gtmeiner  ArsGiiikkies,  Wemtr. 


^* 


li.  Went,  Pabst  b.  i.  s.  212.  Id.  Wid.  ».  968.— Areenicsl  1^- 
riteii,  or  Morcaaite,  Kirtv.  vol.  ii.  p.  2S6. — Gemeiner  Arsenik- 
ki«,  EmiH.  b,  ii.  a.  553. — L»  Pyrite  araenicale  commune. 
Brack.  C.  ii.  p.  Ue. — Per  uwnii^l.  Haw/,  U  iv.  p.  57. — Ge< 
meincT  ArsenikkiM,  Jleiut,  b.  iv.  s.  505.  /</.  Lud.  h.  i.  g.  298. 
Id.  Suet.  2ier  th.  a.  44d.  M  ifcrt  s.  501.  Id.  Mohs,  b.  iii. 
1.  314— Per  MsenicHl,  Lueas,  p.  138.  Id.  Brard,  p.  31*— 
Gemeiner  Arscnikkies,  Leonhard,  Tabel.  s.  78.  Id.  Karstcn, 
T«bd.  «.  74.     Id.  Hmit.  s.  73. — Per  arsenical,  //oiiy,  Tabl. 

||.  p.  9.1. — Arsenic  allayed  witli  Iron,  Kid,  vol.  ii.  p.  203. — Ar- 
^wnikkies,  Haun.  Hand.  b.  i.  s.  153.     Id,  Hoff.  b.  iv.  9.  SI  I. 
Mi^'ckel,  ^ijtin,  p.  126. 
•  ExUmal  Ckaracters. 

On  tte  fresh  fracture  it  is  salver-wliilc,  wliicli  i-arely 
inclines  to  tin-vhite,  but  by  exposure  it  acquires  a  yeliuw- 
inh  tsmifth;  someiinies  it  lias  a  pavonine,  columbine,  or 
iridLitfent  tomieh,  even  in  it»  natural  repo^tory- 

It  occurs  massive,  and  disseminBted ;  also  in  prismstic, 
diuinct  concretions,  which  are  straight,  diverging,  or  pro- 
mifiCttoiiK,  and  these  sometimes  poas  into  granular. 

It  is  frequently  crystallized,  and  the  primitive  figure  li  an 
«f)fi()Ue  four^dcd  prism,  in  which  the  large  angle  is  HI'  Iff. 
Tilts  obliigue  prism  ie  generally  bevelled  on  the  lenuinal 
)>)unt'«,  and  the  Itevtjmvnt  is  either  fiat  or  very  flat.  In 
thi»  figure  the  bevi-lment  is  considered  as  an  bonzontal 
nd  tlie  oblique  prism  as  a  perpendicular  prism, 
e  figure  is  named  I>i- prisma  lie.    The  lateral  planus 


..•>...■  « 

are  generally  cylindrical  concave.     The  fallowing  varieties 
of  this  fimn  occur :      ■ . 

1.  Bevdling  jdanes  rounded,  so  that  the  priflm  appeus 
to  have  cyUndrical  convex  tiPrtnlnil  ^ani?ai. 

52.  The  angles  between  the  acuter  lateraledgea  atod  the 
bevellnig  planes  truncated.  When  these  increase 
i^/niagiutude,  a  new  and  more  acute  faev^^ 

&  The  «ii{^  of  the  iedgfe  of  the  bevdnent  ttupealedy 
and  the  tenicathig  plane  set  on  the  obtuie  ktaal 
•  edges;  when  these  planes  increase  in  inagnkiidey 
there  is-ftnned,       ■ 

4  A  slightly  oUique  fbur-flided  prisnty  acot^y  bevdl- 
ed  di  the  extremeties,  and  the  bevdBqg  planes 
set  on  the  obtuse  lateral  edges,  and  the  angjles  of 
.   the  bevelling  edges  again  truncated. 

5.  When  the  bevelling  planes  of  the  primitive  piisni 
approach  very  near  to  each  other,  there  is  formed 
a  figure,  which  may  be  described  as  an  acute 
broad  double  four-sided  pyramid. 

The  crystals  are  middle-fiized,  small,  and  aometimeB 
vary  small;  they  have  smooth  lateral  planes,  but  the  be- 
velling planes  of  the  flat  bevelment  are  usually  diagonally 
ribbed. 

£xtemaUy  it  is  shining  or  splendent ;  internally  it  is 
shining,  seldom  glistening,  and  the  lusture  is  metallic* 

The  fracture  is  coarse  and  small  grained. 

The  cleavage  is  in  the  direction  of  the  perpendicular 

.  » 

pnsm. 

The  fragments  are  indeterminate  angular,  and  rather 
Uunt  edged. 

It  is'harder  than  apatite,  and  sometimes  as  hard  as  fel- 
qpar. 

2  It 


|k7ntTBe.1     S.  Ol-PEISM.  ABBEMICAL  PVAITES.       tPIS 
[SuUp.  t.  Commin  Ariaiicai  Pyrila. 

B  brittle,  and  rather  dilficultly  frangible. 
lien  rubbed  it  emits  an  arsenical  smell, 
dfic   gravity,  fi.763,    GeUeH;   5.S00,  Lamtlbtrie ; 
r— 6.2,  Atoha. 

Chtmical  Charactert. 
ifore  llie  blowppe  it  emits  a  copious  arsenical    va^ 
,  which  incru^ts  the  charcoal  white ;  and  it  leaves  a 
i-brown  oxide  ot'  iron  behind.      It  colour!>  borax 


Anettic, 

Iron, 

Sulphur, 


Constituent  Parti, 
48.1  43.4 

36.5  34.9 

15.4  20.1 


Geognost'ic  Situation. 


54.55 
45.46 


t  occurs  in  beds  and  veins  in  primitive  rocks,  as  gneiss, 
t-sUle,  clay-slate,  chlorite-slate,  and  serpentine.  It 
Jly  assooated  with  tin,  galena  or  lead-glance,  black- 
!e,  copper-pyrites  and  Iron-pyrites,  magnetic  pyrites, 
also  quartz,  brown-spar,  fluor-spar,  calcoreous-spar, 
ion  hornblende,  and  garnet.  It  also  occurs  in  transi- 
^ocks,  as  grey-wacke,  along  with  galena  or  lead- 
',  grey  copper-ore,  sparry  iron,  and  fluor-spar ;  and 
t  in  secondary  rocks. 


Gce^aphic  Situation. 
occurs  at  Alva  in  Stirlingshire ;  and  abundantly  in 
irall  and  Devonshire,  accompanying  ores  of  copper 
and 


and  till.  It  oQcan  in  bedi  in  aapentuie  at  Bachos- 
doif  in  Sikflia;  in  beds  at  Kiipfinrha^  alM»  in^'S^ 
leM^.at  OflOagd>  in  Bohenlia  in  beds  in  day  ihffj 
aiooompaiued  with  tiiiiitflnft,  copper.|>yritd^"iM^giiHii^ 
ritet»  magnedc  irooHOirey  native  nlver»  quarti,  fraae^  gar- 
tMBif  1^  achfnolite^  $t-  JToaUmoiaiiU  in  Boliemiay  and 
JqiMiMigmgenatadt.  in  Sanaiy  in  |jwnfitifgi:miiinlw 
alflMMfitb  ljnit"fw»  -noIfiaBiy  dalana  orJaadMdMoa^  Undci 
t!l)9jp^  mm^mAeommA  It ia aboifiMni at 

Koogdbog  in  Norway ;  SaUbo^  in  Sweden;  in  SiUnngi 
Stiria,  Hungary  and  the  Bannat 

JsiiL^^ln  Siberia^  it  is  found  along  with  be^l ;  it  is 
also  met  with  in  Cluna,  and  in  die  island  of  SdiJiatrmf . 

Amertoa.^^ln  granite,  in  die  Ticiiii^  of  Boston  in  Usi- 
sadiusets. 

Use. 

It  is  from  this  ore  that  the  White  Oxide  of  Arseiuc  is 
principaUy  obtained,  and  artificial  Orpiment  is  also  pre- 
pared from  it 

Observations. 

1.  Its  ciystallizadons,  colour,  and  hardness,  disdnguidi 
it  ftom  Titi-whitt  CobaU ;  and  its  cobur  and  q^ecific  gra- 
vity distinguish  it  frcnn  Iron^f^riies. 

2.  It  b  iLnown  under  the  names  Mispickd,  Rauschgdb- 
kies,  and  Griftkies. 

8.  Some  variedes  contain  so  much  gold,  that  they  are 
named  Auriferous  Arsenical  Pjrrites,  and  are  conndered  as 
exes  of  gold. 

Seam4 

*  Mand0n*t  Sumatra*  p.  1£7.  S 


kSLrraiTBs.]  S.  di-pkish.  akiekical  ptbites.    S/P[' 

[Skhip.  9.  ArgtnUfcTouf  Aricnical  Pyrin*. 


•Second  Subspecies. 
Argentiferous  iViscnical  Pyrites. 

Woiscr/,   Werner. 

T,  Palwt.  b.i.  s.  911).  Id.  Wid.  s.  f>70.— Arpmliferoug 
nicnl  Pyrites,  Kimr.  vol.  Li.  p.  25", — IVeiserz.  Jimm.  b.ii. 
i7.-^La  I'j'rice  araenicnl  afj^ntiiere,  Brock,  t.  u.  p.  44S- 
— Fer  arsenical  nrgentifere,  Ila'nif,  t  iv.  p.  63.— -Weiaerz, 
Ren**,  b.  Iv.  8.  .lOS.  Id.  Lvd.  b.  i.  b.  299.  Id.  Suck.  2'"  tli. 
a.M9.  Id.  Hen.  s.  503.  Id.  Mobs,  h.'ui.  s.  321.  Iil.  I^etm- 
,  Tsbel.  E.  67. — Fer  Rrscnind  argcntifere,  Urong.  t.  ii. 
i.  150. — Eiller  Arsentkies,  Karstnt,  Tabcl.  s.  74.— Weiserj!, 
I  Ban*,  s.  7-'3. — Fer  arwnica]  nrgentifere,  Ilai'iif,  Tabl.  pJ  QG. — 
^gentilL-rous  Mispickel,  Aiiin,  p.  126. 

Ejiemat  Ciutracters. 
I  colour  is  silver-white,  inclining  to  lin-wliitc,  and  is 
illy  tarnished  yellowish  on  the  surface. 
Jt  seldom  occurs  massive,  almast  niways  disseminated, 
jeljr  in  granular  distinct  concretions,  and  in  very  small 

lllar  oblique  four-sided  priams. 
£xtcmally  it  is  shining;  internally  it  is  gliHtening,  somo- 
titneti  glimmering,  and  the  lustre  is  metallic. 
The  fracture  is  fine-grained  imeven. 
TIic  fragments  are  indeterminate  ongulnr. 
■iln  the  rannining  cliaractens  it  agrees  witli  the  prcccd- 
imlwpedeH. 

Conmituent  PartJi. 
«ide«  arsenic  and  iron,  it  contains  from  .01  to  0.10 


Gct}ffnoHic 


HUB      an.  f.  ABszvicAL  pteitbs.    [ci..  S.  icstaz.;  ua, 

€hognoiik  and  Geographk  SUuaikmi. 

Its  geognoitic  utnaticm  is  the  nine  as  Aat  of  oommoD 
arsenic  pyrites,  with  which  it  u  usually  associated,  It  is 
also  aceompanied  with  daik  red  alver,  galena  or  lead> 
glance,  and  copper-pyrites;  sometimes  with  white  alter, 
brown  blende,  and  generally  mth  quarts  and  browB-qiar. 

It  is  a  laie  fiisiil,  and  has  been  hitherto  fbond  only  si 
Bnamsdorf  and  Freyfaetg  in  Saxony;  Bathhansberg  io 
Gasteni  in  Salslmig  {  and  in  ChslL 

Use. 
It  is  used  as  an  ore  of  aher. 

OUercaHoni. 

1.  It  is  distinguished  from  the  first  subspecies  by  its 
inferior  lustre,  mmallness  of  its  crystals,  fineness  of  the 
grain  in  the  fracture,  and  its  granular  distinct  concretions. 

S.  Hausmann  describes  as  a  distinct  species,  a  sulphuret 
of  iron,  with  4iper  em^.  of  arsenic.  He  names  it  Arsenical 
kieSf  and  considers  it  as  synonymous  with  the  Minera 
nrsenicaMs  ^flavescens  €i  WsOenm.  It  is  found  at  Goslar 
in  theHartz. 


GXNUS  III. 


IrriTTES.]    I.IIEXAHEDRAI.  COBAlT-rrRITKS-       ST9 


Gexus  III.— COBALT-PYRITES '. 

KobaluKies,  Mohs. 
us  genus  contains  two  species,  viz.  Hexahedra]  Cu- 
'yritcs,  and  Octahedral  CobaluPjrites.       •  Kobolt- 
Hau8. 

'..  Hexahedral  Cobalt-l'yrites,  or  Silver-white 
Cobalt. 

Hexacdrischer  Kobalt-Kies,  Ato/u. 

Glanz  Kobold,    iVemer. 

CobaJti  tessulaiis.  Wall.  Syst  Min.  t.  ii.  p.  I76. — Mincra 
cijetaUi&ata,  Ji'all.  Syst.  Min.  t  ii.  p.  179.  ('"  lutt). 
Irighl  white  Cobult-ore,  AiVw.  vol.  ii.  p.  273. — Le  Cobait 
it,  Brock,  t  ii.  p.  390. — Cobalt  gris,  Haay,  ^  iv.  p.  204. 
■Kobaltglanz,  Lud.  b.  1.  3.  S8*.  M.  SucL  2ter  \h.  a.  400. 
I  Bert.  *.  482.  Id.  Mc/i.f,  b.  iii.  s.  Csg.  Id.  Lmnkard, 
76. — Cobttlt  gris,  Lucat,  p.  I60.  /tf.  Bnmg.  t  ii. 
,11&  Id.Brard,  p.  354.— Glanzkobalt,  Karslcn,  Tabel. 
7t — Cobnlt-glnnx,  /A/jm.  s.  73. — Cobalt  gris,  Ilaui/,  Tabl. 
,  107^— Glnni  Kobold,  Hojf.  h.  iv.  s.  1 86.  W.  Ilaut.  Htmdb. 
.  i.  9.  157 — Bright-white  Cobalt,  Ailcin,  p.  1S8. 

S2  Exieituil 

Uioen  have  been  in  all  ages  rannklble  Tor  thdr  tupcniitious  notloDi. 

great  mines  in  Genmny  wtre  nid  to  be  haunlcd  by  evil  spriii, 
ri  KuMdtK  bjr  ibc  minen ;  and  tbMC  mincrali  baving  the  ippeannre 
lb  ana,  but  Ohich  afforded  nolhing  valuable,  wete  conndend  ai  the 
:  of  theae  tiU  ipiritt,  and  were  named  KaMd.  Tbe  diflirent  mbiJtk 
nJi  kuown  to  miDeralogult,  through  ihc  ignonuoe  of  the  minen  were 
■n  awt;  ai  uielei«i  and  wne  aamed  ICoiaid ;  hence  tbe  technical  luinB 


External  CharaderM. 

tts  oobur  is  ttlv^^white^  flU^idy  indinh^g  to  capgtt'* 
ned.    Sometimes  it  is  tarmahed  yelloiriih  or  columbine. 

It  oocms  commoiitf  masBTe  and  dtaseminaled ;  alv 
xeticuiatied^  — m1  oocttnoiially  in  cuMnilar  ^^■^»»***'  cosflVB* 
tjoDs;  and  cryitallixed  in  the  foUoiwii^  figures: 

1.  Cube,  wbkh  is  either  perfiect,  or  tnineatad  ^jib/f 

&  OatahednOf 

8.  Cube,  in  which  all  the  edges  are  truncated,  and  in 
such  a  manner,  that  each  &oe  supports  two  op- 
podte  truncating  planes :  It  is  tha  middle  figure^ 
between  the  cube  and  the  penti^goDal  dodecahe* 
dnm. 

4  Pentif^QDal  dodecahedron. 

5.  Middle  figuie  betwtai  the  dodecahedron  and  the 

icosahedrott. 

6.  loosahednm. 

The  surfiiee  is  smooth  or  streaked. 

Externally  it  is  splendent 

Internally  it  is  intermediate  between  shimnig  and  gfis* 
fening,  and  the  lustre  is  metallic. 

The  deavage  is  hexahedral. 

The  fracture  is  small  conchoidal. 

The  fragments  are  indeterminate  angular,  and  lather 
Uunt-edged. 

It  is  semihard  in  a  low  degree. 

It  is  brittle  and  easily  frangible. 

Its  streak  is  of  a  grey  oobur. 

Specific  gravity,  6.1--6.8,  Jtfbfo;  0.198»  IjMPnf: 
6.^19,  Shohmeytr. 


■•3.  PTXITES.]    1.  UEXAHCDBAL  COBALT  FV&ITES.      £81 

Chemical  Character, 

Befure  the  blowpipe  it  gives  out  an  arsenical  odour; 
and  aAcr  bt^ng  roasted,   colours  glass  of  haria.  smalL- 


CoiutituffU  Parts. 

Tunoiberg;  Tunniib«rs,  Modum. 

44,00  36,6(J  33.1012 

-    55.00  49.00  43,4644 

0.50     Iron,     6,50  3.232* 

Sulphur,  5.66  20.0840 

99.50  .1 

Klaprotkf  Beit.  b.  ii.        Tassaert  in  An-  Strohvieyer. 
n.  307.  nal   d.  Chim. 

xxviii.  p.  82. 

Geognoslic  Situation. 

It  occurs  in  primitive  rocks,  particularly  in  a  ciuartzosc 

mica-slate,  and  in  gndss,  in  imbedded  masses,  intermixed 

with  the  rock  at  th^r  line  of  junction ;  also  dissemina- 

^_tod|  and  in  imbedded  erystala.     It  is  associated  with  cop- 

^Kppyriles,  iroo-pyrites,  and  red  cobalt. 

^"  Geographic  Situation. 

It  oociire  prtDcipaUy  at  Skutterend  in  the  parish  of  Mo- 
dum, in  Norway  ;  at  Tunnaborg  in  Sweden ;  and  in  small 
rtity  at  Queerhach  in  Sile^ 
Uses. 
This  is  one  of  the  most  common  species  of  cobalt,  and  !s 
that  from  wliich  ihe  rabalt  of  commerce  is  principally  ob- 
tuned. 


fSi  CKV.  8.  COBALT-PTEltBfl.         [ct.8.  UMXAI£  MUL 

tained.  When  roasted  and  melted  in  certain  proportiopi 
inih.  pounded  quartze  and  potash,  it  forms  mmA,  a  com- 
pound which  is  hi^y  useful  in  the  painting  of  pwrAun, 
and  in  the  colouring  dP  glass,  and  also  fiir  panting. 

The  other  kinds  of  cobalt  are  employed  for  amilar  pur- 
poses. 

OUervaHimi. 

1.  This  species  is  disringiiished  by  its  nlver^idiite  co- 
lour, crystallisatioos,  distinct  cleavage  hardness  and  wei^^t 

S.  It  is  distinguished  fiom  the  octahedral  qiedea  by  its 
colour,  its  wanting  the  pentagonal,  dodecahedral  and  octa- 
hedral figure ;  further,  by  its  distinct  deavage  and  flpecific 
gnwity. 

8.  It  very  nearly  agrees  with  commoo  iron-pyrites  b 
form ;  hence  Hausmann  and  others  are  of  opinion  that  the 
form  b  owing  to  the  combined  suljAuretof  iron. 


2.  Octahedral  Cobalt-Pyrites. 

Octaedrischer  Cobalt-Eies,  Mohs. 

This  spedes  is  divided  into  two  subspecies,  vie.  Tin- 
White  Octahedral  Cobalt-Pyrites,  and  Grey  Octahedral  Co- 
faaluPyrites.    *  Kobalt-Eies. 

Fir^i  Subapeeies. 

Tin-White  Octahedral  Cobalt-Pyries. 
Weisser  Speisskobold,  Wema^. 

This  subqpedes  is  divided  into  two  kinds,  viz.  Compact 
Tin-White  Cobalt-Pyrites,  and  Radiated  Tin-Whitc  Co- 
bait-Pyrites. 

Find 
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rCampact  Tin-White  Octahedral  Cobalt-Pyrites. 

Gemeincr  Wrisscr  Spnsskobold,  Werner. 
Cobalt  Arsenical,  (greatest  part),  Ifaiii/. 

ExtetfuU  Charade rs. 

lu  colour  is  tiii-wliite,  which  is  soiiie[iitje.s  rather  liurk. 
It  hiu  freqiientlj'  a  grey  and  iridescent  tarnish. 
It  occurs  massive,  disseminated,  cylindrical,  reticulated, 

Iiticoee,  and  specular  ;  also  in  distinct  concretions,  which 
!  small  angular,  granular,  or  curved  lamellar. 
It  is  sometimes  crystallised,  an<{  the  following  o,K  its  va- 
113  rL-gular  figures : 
1.  Cube,  in  which  tlie  faces  are  sometimes  convex ;  the 
edges  and  angles  are  sometimes  more  or  less  deeply 
truncated.     This  figure  is  frequently  cracked  and 
biintl  in  different  directions. 
S.  Oetahedroii. 
S.  Rhotnboidal   dudecaJiedron,    lruiiuite<l   on    the    six 
four-edged  angles. 
ITie  crystals  are  from  middle  sized  to  small,  arc  superim- 
pos«l,  uid  generally  in  druscK. 

It  is  characteristic  of  this  subspecies,  that  the  cryBtals 
ore  gciierully  rent  and  cracked,  and  the  rents  frequently  fil- 
led with  quartz,  and  sometimes  the  crystals  coiilmn  a  nu- 
ckus  of  cupper-nickel. 

I  Externally  it  is  generally  smooth,  shininy  or  splendent, 
1  the  lustre  metallic. 

IntenuJly 
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IntemaUy  it  b  glistening  and  metallic 
The  cleavage  is  a  very  imperfect  and  octahedral. 
The  fracture  is  coarse  and  small-grained  imeven* 
The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  is  hritUe  and  easUy  frangible. 
Hardness  same  as  the  preceding  species, 
Specific  gravity  6.0,  6.6,  Mohs, 


Constituent  Parts. 

From 

t&tfsHMoA 

Arsenic, 

- 

74.2174 

Cobalt, 

- 

20.3135 

Iron, 

- 

3.4267 

Copper, 

- 

0.1586 

Sulphur, 

- 

0.8860 

100 

Strohmtytn 
The  Saxon  varieties  contain  a  small  portion  of  silver  as 
an  accidental  mixed  part. 

Ckemkal  Characters. 

Before  the  blowpipe  it  gives  out  a  copious  arsenical  va- 
pour on  the  first  impression  of  the  heat ;  it  melts  only 
partially,  and  that  with  great  difficulty,  and  is  not  at- 
tractable by  the  magnet ;  on  the  addition  of  borax  it  im- 
mediately melts  into  a  grey  metallic  globule,  colouring  the 
borax  of  a  deep  blue. 

Geqgnostk  Situation. 

Tliis,  which  is  the  most  frequent  cobaltic  species,  occurs 
in  veins  and  beds  of  granite,  gneiss,  mica-slate,  and  clay- 
slate  ; 
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»Ute;  seidomer  in  tranution  clay-slate  and  limestone;  but 
more  frequently  in  ficetz  rocks,  a:^  red  sandstone  and  bitii- 
miiiuus  marl-slate.  In  primitive  rocks,  it  is  aasocialed  with 
cupper-nickel,  nickel  ochre,  native  biiiiuuth,  bismutli-glancc, 
black  cobalt,  ores  of  silver,  and  Huor-spar,  culcareuiis-spar, 
brown-spar,  laoieilar  heavy-spar  and  quartz ;  iu  transition 
rocks  it  is  accompanied  with  copper-pyrites  and  quartz ;  in 
flcetz  rocks  with  the  various  cobalt  minerals,  dilTerent  ores 
of  copper,  calcareous-spar  and  lamellar  heavy-sjiar. 

Geoffraphic  Situation. 

It  occurs  at  Hud  Spamuii,  Redruth  and  Dolcoalh  in 
Cornwall ;  at  Schnecberg,  Annaberg  and  Juhanngeorgeit. 
stadt  in  Saxony ;  Joachimsthal  in  Bohemia ;  Thuringia ; 
Uesutt ;  Stiria ;  Crawitza  in  the  Bonnat. 

Ohtervatwns. 
This  mineral  is  distinguished  from  Grey  CobaU  by  its 
odour,  ciystallisstions,  fracture  and  hardnefls;  fhrn  SU- 
ver-tMte  Cobalt  by  its  alver-white  colour,  and  very  imper- 
fect decvage,  and  also  by  its  crystallisations ;  in  this  mine- 
ral the  prednuinating  forms  b«ng  the  rhomboidal  dodeca- 
bedron  and  cube,  whereas  the  pentagonal  dodecahedron 
and  icoeahedron  are  the  characteristic  fonns  of  tdlv^t-wbite 
cobalt 
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SecmulEkuL 

Radiated  Tin- White  Octahedral  Cobalt-Pyritet. 
Strahfiger  Weisser  Speisskobold^  Wemer. 

Its  colour  18  tin-white,  but  generally  very  dark  and  in- 
clining to  grey . 

It  occurs  massive,  disseminated,  and  reiufiirm ;  also  in 
distinct  ccmcretions,  which  are  scopifimn  and  ateliular  n- 
diated,  sometimes  passing  into  fibrous. 

Internally  it  is  j^listemng  and  metalfic. 

The  fracture  is  uneven. 

The  fragm^its  are  indeterminate  angular  or  wed|ge- 
shapedand  splintery. 

It  is  softer  than  the  compact  kind. 

Other  characters  as  in  the  preceding  kind. 


CanstUuetU  Paris. 

Arsenic, 

- 

- 

66.75 

Cobalt, 

- 

- 

88.00 

Oxide  of  Iron, 

- 

5.00 

Oxide  of 

Manganese, 

" 

1.S5 

100/oAii. 

GeogfioHic  and  Geographic  Situations. 

.  It  occurs  rarely  in  veins  in  clay-slate  at  Schneeberg: 
WaUerius  mentions,  in  the  following  terms,  a  mineral 
found  near  Kongsberg  in  Norway,  which  may  be  a  varie^ 

of 
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[Suitp,  t.  Graf  Octaitdral  Cobalt-Pyrittt. 

of  this  cobalt :  *'  Miiicra  cobalti  cr^i'stallUaU,  figura  globo- 
L  stricta." 


Second  Su-bs^iedes. 

Grey  Octalicdral  Cobalt -Pyrites. 

Grauer  Spasskobold,  Werner. 

mer  Speiaakobalt,  Lud.  b.  i,  a.  2S4,     Id.  Mahs,  b.  iii.  8. 644- 
^Jd.  Leonbard,  Tabel  s.  76.     Id.  Karsten,  Tabel.  a.  72.— 
L  Speiaskobalt,    Hmu.    *.   75.    {in    part.) — Cobalt    arsenical 
amotplie,  Hauy. — Arsenical  Cubult,  dikin,  p.  I3S. 

External  ChartKtert. 

On  the  fresh  Cracture  its  colour  is  light  Bteel-grcy,  wluch 
toRtetimes  inclines  to  whitish  lead-grey  ;  but  by  exposure 
it  gradually  acquires  a  tempered-steei  or  greyish-black 
lanush. 

It  occurs  massive,  disseminated,  tubifonn,  and  specular. 

Externally  it  is  generally  duU  and  tarnished. 

Internally  strongly  glimmering  or  glistening,  and  tlie 
lustre  is  metallic ;  but  Ihc  specular  variety  is  splendent. 

The  fraclure  is  e\en,  which  sometimes  passes  into  flat 
and  large  conchoidal,  sometimes  into  fine-grained  uoeven. 

The  fragments  are  indeterminate  angular,  and  pretty 
rfurp-edged. 

It  becomes  abiiung  in  the  streak,  without  change  of  co- 
tour. 

I0  hardness  agrees  with  the  hcxahedral  cobalt-pyrites. 

It  is  brittle  and  easily  frangible. 

When  struck,  omits  on  arsenical  odour. 

SpedJic  gravity  6.135,  Breilhoupt. 

Constituent 
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Cofi^ JAiina  ParU. 

Aooording  to  Slaproth,  it  oontains  19.60  parts  of  Co- 
bolt,  with  Iron  and  Arsenic  Vid,  Elaproih  in  d  Beob, 
U,  Entd.  b.  L  8.  18S. 

GeogfiosHc  SihuUkm, 

It  occurs  in  vans  in  granite,  gneiss,  nuciMlate  and  day* 
date,  associatfd  with  the  tin-white  octahedral  cobelUpy^ 
rites;  but  it  is  neither  so  frequent  nor  abundant, 

CfeograjMe  Situaium. 

Eunipe.'^It  b  found  in  Cornwall. at  Heriand,  akng 
with  native  silver,  in  Hud  Spamcxi,  near  Redruth,  along 
with  Insmutby  and  in  copper  veins  at  Norway;  Annabeig, 
Schneeberg,  and  Freyberg  in  the  dectorate  of  Saxony; 
Joachimsthal  in  Bohemia;  Elrobsdorf,  Hindorf,  and 
Kupferberg  in  Sile^;  Wittichen  in  Swabia;  Nassau; 
Salzbuig ;  Allemont  in  France ;  Stiria ;  and  Hungary. 

AmerkfL — At  Chatham  in  Connecticut,  in  North  Ame- 
rica, in  hornblende  rock. 

Use, 

Grey  octahedral  pyrites  affords  deeper  and  more  beauti- 
ful blue  colours  than  any  of  the  other  cobaltic  minerals. 
From  thb  circumstance  it  is  named  in  Germany,  Fabric 
km^KoboUL 

Observations. 

1.  This  mineral  is  characterised  by  its  colour,  fracture, 
hardness  and  wdght.  It  is  distinguished  from  Grey  Cop- 
per-cre  by  fracture,  greater  weight  and  hardness,  and  its 

want 
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It  of  crj'siaUisations ;  from  C<x>iijtacl  Grty  Ufanganese- 
L  and  Compact  Galena,  by  its  lianlncss ;  and  from  SU- 
w-white  C(Aalt-pyriits  by  colour,  form,  fracture  and 
bht. 


*  Cobalt-kies,  Hausinann. 

I  pyriticosum,  (ferro  sulphurato  mineralisAtum),  Lin. 
■^SjTst.  N«.  t  iii.  p.  199. — Minera  Cobalti  suiphuiea,  WaUer. 
Syat.   Min.  t.  ii.  p.  ITS. — Kobolt,  med   jem  och  Euafelsyra, 
Bnudi.  in  K.  vet.  Acad.  Handl.  17*6,  p.  1 19— Kobolt,  med. 

Iibrsvafladt  jern,  Croniledl,  Mineralojpe,  §  250, — Svafvelbun- 
dm  Kobolt,  HUitigcr,  in  Afhandl.  i  Fysik,  Kemi  och  Min.  iti. 
ilC — Kobaltkies,  Haui.  Entw.  s.  73.     Id.  Haut.  Hundb. 
b.  i-  s.  158.— Cobalt  BulphurO,  Lucas,  t.  ii.  p.  516. 
'  External  Cluiractert. 

Its  colour  is  pale  slecl^rej ;  which  by  tamialiing  ap- 
proaches to  copper-red. 
It  occurs  masaive,  disseminated,  and  it  is  said  also  crys- 

;ubical  form. 
Its  luEtre  is  shining  and  metallic. 
Its  fraclurc  is  uneven,  pacing  into  imperfect  conchoida), 

GODiedmes  shews  on  imperfect  cleavage. 
It  is  semihard. 


Chemical  Characters. 
I  Before  lie  blowpipe  it  emits  a  sulphureous  odour,  and 
r  being  roasted  colours  glass  of  borax  smalt-blue. 


Constiiuent  Parti. 

Ciobalt,  -  '     -  4S.90 

Sulphur,  -  .  S&fiO 

Capper,  '       -  -  14.40 

Iron.  -  -  8.58 

Biienger  in  AfhandL  i  Physik. 
Kemi  ocfa  Min.  iiL  8S1. 

It  k  cBitiiffuidied  from  the  other  pyritkal  oobaltB  1^  its 
tvmt  of  tfflenie* 

Qeognofik  and  Oeographic  SiiuaHona. 

It  occurs  along  with  oqiper-pyritefl^  wd  oonunon  acty- 
Qolite,  in  a  bed  in  gneiss,  at  Naya  Baatnas  at  Riddarhy ttan, 
in  Sweden. 

Observations. 

This  mineral  was  well  known  to  the  older  Swedish  mine- 
ralogists ;  and  Brandt,  the  discoverer  of  Cobalt,  describes 
it  in  the  Transactions  of  the  Swedish  Academy  of  Sciences, 
8.  B.  s.  120.  for  1746,  Grerman  translation. 


Gekus  IV.— iron  PYRITES. 

Eisen-Eies,  Mohs. 

This  Grenus  contains  three  Species,  viz.  1.  Hexahedral 
Iran^Pyrites,  2.  Prismatic  Iron-Pyrites,  and,  3.  RhombaH 
doidal  Iron-Pyrites. 

<  1.  Hexahedral 


BKS.]    SI'.  1,  iieXAUTIDRAt.  I 
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L&lieclral  Iron-Pyrites,  or  Common  Iron-Py- 
rites. 

Hexaedrischcr  Eisen-Eies,  Mo/u. 

Gemaaer  Schwefelkies,  Werfter. 


^37l.)*- 
I.  p.  1S6. 


Pjntet  colore  aureo,  Plin.  Hist.  Nat  iixxvi.  (ed.  B:p.  \ 
— Sulphureus  et  Marraaiu,  Wal/fr,  Synt.  Min 
-^Jemeiner  Sdiwefelkret,  Werner,  Pabsl.  h.  i 
md.  B.  794.— Common  Sulphur  Pyritw,  A'.Vw.  vol.  ii.  p.  76 
— Cemeiner  Schwefelkies,  Emm.  b.  ii.  s.  989. — Fc  sulphurf, 
Bavy,  t.  iv.  p.  6.5.-97. — La  Pyrite  martiale  commune,  Broch. 
t  ii.  p.  S«I. — Grmeiner  SchwefeUtiea,  Rriut,  b.  iv.  s.  14.  Id. 
Lad.  1).  i.  a.  236.— Eiwnkies,  Suck.  2W  th.  a.  234.— Gemei- 
ner  Sdiwefelkiea,  Bert.  s.  412.  Id.  Mohi,  b.  iil.  s.  329-  Id. 
Bab.  1.  no.- Fer  sulphure,  Lucas,  p.  139.— Gemeiner 
Sdiwefelkiea,  Leonhard,  Tabel.  a.  62.— Fer  sulphuri-  crystal- 
Ua^  Brmg.  t  ii.  p.  151. — Gemeiner  Schwetelkiea,  Kartlen, 
Tabel  s.  64.  /rf.  Haui.  a.  72. — Sulphuret  of  Iron,  Kid,  vol.  ii. 
p.  18*.— Fer  aulphur^,  Haij^,  Tabl.  p.!)6.  Schwefelkies,  /fow. 

»Huidb.  b.  i.  9.  146.— Gemeiner  .Schwefelkles,  /To/:  b.  iii. 
9- 191. — Common  Pjrrites,  Ai/rin,  p.  96- 
Extcmal  CkaracUrs. 
Its  colour  is  perfect  bronze-yellow ;  sometiines  tarnished, 
reddish,  brownish,  or  with  a  brass-yellow  colour. 

It  occurs  niost  ccmimonly  massive,  disseminated,  globu- 
ur,  with  impressions,  and  in  membranes ;  also  in  granular 
dutinct  concretions,  and  frequently  crystallised.  Its  cry- 
■ulhsations  are  as  foUows : 

1.  Cube, 


'  Th«  wv^ifmxti  M  rii(tftiix,*<  of  Ihe  Greeks  is 
HbiUfned  bj  HeorkcJ  and  WoUeriiu,  bm  flini.- 
M  l»  AriMoL  lib.  a*  Mirah.  aiucull.  p,  96. 
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1.  Cubcy  in  which  the  faces  are  other  stndj^t,  or 
qphericalroonvex  or  flpherical-omcaTe*,  fig.  199. 
It  18  the  most  conuiioir  arystalKsatioii  of  tlus 
BpecieB* 

8.  Cube,  truncated  on  its  edges,  in  such  a  manner 

■ 

that  eadi  truncation  is  more  incUned  towards  one 
face  than  the^other,  and  each  fiioe  suppcHts  two  op- 
podte  truncating  planes  fy  fig.  IMX). 
S.  When  the  truncating  planes  of  the  preceding  fi- 
gure become  so  huge  that  the  original  planes  dis- 
ajqpear^  the  peitiagatud  dockcahednm  is  formed  ^, 
fig.  801. 

4.  Cube  truncated  on  all  the  angles  ||,  fig^  808. 

5.  When  the  truncations  in  the  preceding  figure  be- 

come so  lai^  as  to  obliterate  the  original  planes  of 
the  cube,  an  octahedron  is  formed  §,  fig.  803. 

6.  Octahedron  bevelled  on  all  the  edges ;  the  bevel- 

mcnt  once  broken,  fig.  804. 

7.  Octahedron,  in  which  the  angles  are  accuminatcd 

nith  four  planes,  which  are  set  on  the  lateral 
planes,  and  the  summits  of  the  truncations  trun- 
cated, fig.  805. 

8.  Octahedron  bevelled  on  all  the  angles  ^,  fig.  806. 

9.  When  the  bevelling  planes  of  the  octahedron  l)e- 

come  large,  the  figure  passes  into  tlie  icosahe- 
dron  ♦•,  fig.  807. 

10.  Cube, 

*  Per  nilphart  primitif,  Hauy« 

f  Per  tulphur^  cabo-dodecaedre,  Haiij. 

X  Per  nilphurfi  dodecacdre,  Haiiy. 

fl  Per  tulphurfi  octaedrc,  Haiij. 

%  Per  nilphurt  icoiaedrc,  variet.  a.  Hallj. 

**  Per  fulphur^  icomcdre,  Ilaiij.  3 
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\0.  Cube,  in  which  each  angle  is  acuminated  with  three 
planes,  which  are  set  on  tlie  lateral  edges  *, 
fig.  308.  Sometimes  the  acuminating  planes  bc- 
come  so  large,  that  the  original  faces  of  the  cube 
appear  as  small  rhombs  f,  tig.  S09. 

11.  Cube,  in  which  each  angle  is  acuminated  with  three 
planes,  which  are  set  on  the  lateral  planes:  some- 
times the  acuminating  planes  become  so  large, 
that  the  original  faces  of  the  cube  entirely  disap- 
pear, when  there  is  formed 

12.  The  Uucite  cryslaUizatum,  or  very  acute  double 
«ght-aded  pyramid,  in  which  the  lateral  planes  of 
the  one  are  set  on  those  of  the  other,  and  both  ex- 
tremities arc  acuminated  with  four  planes,  which 
are  set  on  the  alternate  lateral  edges  [. 

'  The  cube  alternates  from  large  to  smal].     The  icosahe- 
'dn»  and  dodecahedron  are  in  genera]  only  small. 

The  crystals  ore  sometimes  singly  imbedded,  or  they  oc- 
cur in  druses,  or  aggregated  in  balls  and  other  forms. 

It  seldom  occurs  in  suppoutitious  crystals,  wliich  have 
been  formed  in  crusts  over  pyramids  of  quartz,  and  tables 
(^  heavy-spar.  Sometimes  in  extraneous  external  forms, 
particularly  in  ammonites,  &c. 

The  surface  of  the  crystals  is  sometimes  smooth,  some- 
times lUtemalely  streaked,  and  the  lustre  extends  from 
Kpecular-splendcnt  tu  glistetung. 

Internally  it  is  usually  shining  and  glistening,  and  the 
lustre  is  metallic. 

The  cleavage  is  hcxahedral. 
Vol.  III.  T  The 


*  F«r  (Ulfdiurt  qiudrupaifltc,  Hniiy. 
f-t  fa  aulfiiOii  rricontaedro,  Haiix. 
\   i  Pet  lulphuri  IiapczoidiiJ,  llaUy. 


11iefricbtf«  is  oMva^  mt^  or  find^>^|iaiMd  «fie«^ 
■ninftinies  OMMhoidd.  .   iijid--;    .-.hu^Ui 

Tlie  i&agltiefi^  «e  indetennnttite  ingid^ 
ihitfpi-edged.   '^  -^ ';***»  ''^*  •^*^i*r:' 

It  b  harder  tlUtti  ffibpar^  bat  tel  flrluMed*^i»^qiialtB. 
it  b  britij^  tffid  Mber  4^  '  >  isfQ    I ' 

When  riihbedy  or  tfbmck  widi  sttd^  itcaiiirft  fltRay 
iidpfcurtoiii  sttidL  -r^* 

Spcofie  gcwnty ,  -     '     47^6.11^   JMs. 

Dodeeahedral  pyrites,  4680^    itrnkkOL 

Pyrites  in  iipiobdi^kiied  Gid)es»   4881#  4  M  f   '^ 
Pyrites  fimCbrbwall,  4780^    J&wom. 

/d  ciiUc  pyi^  -  4701^    JHiMm. 

'  Chemical  CharacUr*. 

Before  the  Uoirpipe  it  enuts  a  sthmg  8iil{dit]miiacftkir, 
and  burns  with  a  bluish  flame.  It  afteniaiMbi  rhamjf 
into  a  brownish-ooloured  globule,  which  is  attractafak  by 
the  magnet,  and  by  continuance  of  the  heat,  passes  mto  a 
blackish  slag,  which  communicates  a  muddy-green  eolour  to 
borax. 


CanstUueni  Paris. 

■» 

Dodecaiiedrai 

P^tw  in  striated 

PfillMii>fli 

Pjrritct. 

Cttbet. 

CobM. 

Sulphur, 

52.15 

5S.50 

62.70 

Iion» 

47.85 

67.50 

47.S0 

100  100  100 

Haicheitj  Phil.  Trans,  for  1804 

Some  varieties,  particularly  those  in  striated  cubes  uA 
ihedrons,  contain  a  portion  of  gold,  and  hence  hav^ 
been  named  Aiuriferous  Pyrites:  other  varieties  contain 
rilver. 

Geogfioific 


j^  J 
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Geognostic  Sititalhn. 

I  It  ocxurs  in  beds,  in  primiuve,  transition,  and  secondary 

mlains;    also   disseminated  through  various   rocks,  as 

nile,  gn«ss,  mica-slate,  clay-siate,  primitive  greenstone, 

porphyry,    grev-wackc,    sandstone,     slate-clav,    limestone, 

See.     In  v^ns  in  primitive  mountains,  it  is  associated  with 

^^fUeaa    or    lead-glancc,    cupper-pyrites,    arsenical-pyrites, 

^Hfeide,  frequently  with  native  gold,  scldomer  with  ores  of 

^HBver :  in  transition  mountains,  with  galena  or  Icad-glancc, 

^TBende,  copper-pyrites,  sparry  iron,  calcareous  and  floor 

spar;   and  in  secondary  iticks,  with  ores  of  lead,  copper, 

and  zinc,  and  quartz,  calaircuus-spar,  and  fluor-spar.     It 

I  also  disseminated   in  alluvial   rocks   and  in  meteoric 


It  is  worthy  of  remark,  lliat  quartz  is  one  of  the  most 
pstant  attendants  of  common  iron-ji}  riles. 


Geographic  SUuat'ton. 

pThis  mineral  is  so  universally  distributed,  that  it  is  not 
to  enter  here    into  any  geographical  details  in 
1  lo  it. 


It  is  never  worked  as  an  ore  of  imii ;  it  is  principally 
valued  on  acciHinI  of  ilie  sulphur  which  can  lie  obtained 
from  it  bj  Kubliniation,  and  the  iron-vitriol  which  it  af- 
i  by  exposure  ti>  the  air,  dlher  wiUi  or  williout  prc- 
nis  rofuUng.  It  was  formerly  cut  into  oi'naments,  but 
V  out  of  use  ;  and  at  one  period  it  was  used  in 
it  in  gun-lotks. 


T  2 


Oluiervnf'iona. 


«nr.i.iMi>-mixn.     fcL-ftHBUA^jiis. 


1.  It  is  disdnguished  from  Pale-yellow  Native  Gold,  by 
its  In4ttlenes3,  the  gold  b«ng  malleable :  from  Copper- 
pyritet,  bv  colour,  crystallisatioo,  Iracture,  aud  hardness : 
troQi  Arirnicai  jn/riles,  by  colour. 

S.  Some  varieties  on  exposure  arc  gradually  changed 
into  a  brown  ironstone ;  others  arc  converted  into  sulphat 
of  iron. 

5.  Iron-pyiites  gomctimcs  contains  gold,  silver,  and  cop- 
per; and  it  is  remarked,  that  these  metals  generally  oc- 
cur in  the  striated  cubes,  the  pentagonal  dodevahedrm, 
and  the  intermediate  varieties  oi'  form  between  the  cube 
and  the  dodecahedron. 

4.  Marcasite,  according  to  Henckel,  is  a  word  used  by 
the  Anlnmu  to  express  any  substance  in  an  imperfectly 
metallic  state,  and  not  e«nly  reduced,  and  lie  supposes  it 
may  be  derived  from  the  Hebrew  word  "  marach,'"  "  &- 
veaoere."  Apothecaries  at  cme  time  applied  this  name  to 
bismutb,  anthnony,.  and  several  oth^  metals.  Miners  ap- 
fly  the  name  to  the  crystallised  varieties  t£  incn-pyrites. 

ff.  Polished  pieces  of  a  yeUow-coloured  mineral  have 
been  found  in  the  graves  of  the  early  inhalntants  of  Peru, 
and  are  known  by  the  name  Piedra  dt  hi  Inctu.  All  of 
them  ^ipear  to  be  ather  Urge  crystals  of  iroo^iyrites,  or 
laaaaive  pieces  of  the  some  mineral  more  or  less  polished, 
and  wluch  iq>pear  to  have  been  used  as  mirms. 

6.  The  most  complete  treatise  on  the  natu^  and  eco- 
nomic&l  history  of  Pyrites,  is  that  trf'  Henckel,  of  which 
an  English  translation  was  publi^ed  in  Lcrndfin  in  17CT. 

7.  It  has  been  described  under  the  fbUowing  auies : 
Marcaale,  Cat-gold,  G<dd-pyrites,  VitridiG-pyriteSf  Fyrite, 
and  GcBuadbcitslan. 

».  Primiatic 
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IKOV-FYKITES.        9fft 

[Sulvp.  1   Radiattd  PjTitK. 


2.  Priaiiiatic  Iron-Pyrites. 

PrismaU siller  EisenkJes,  Moks. 

This  species  is  divided  into  five  subspecies,  \vt.  Radial- 
lyritcs.  Hepatic-pyrites,  Cellular-pyrites,  Spear-pyrit*s, 
A  Cockscomb- pyrites. 


First  Subspecies. 
Radiated  Pyrites. 

Slralilkies,  Wcrna. 

ibuli  pyriiacci,  Wall  Sjst.  Min.  t  ii.  p.  129- — Struhlkies, 
[  Wemtr,  Pnbst.  b.  i.  b.  136.  Id.  Wid.  s.  797-— Striated  Fy- 
L  rites,  Kinv.  vol.  ii.  p.  78. — Strahlkies,  Emm.  b.  ii.  s.  293. — 
TTtt  lulphur^  radie,  Haug,  t.  iv.  p.  5^. — La  Pyrite  Tayonnto, 
PftrocA-  t  ii.  p.  S25.— Strahlkies,  Rru3s,  b.  iv.  s.  25.  Id.  Lud. 
S37.  Id.  Mohs,  h.  iii.  s.  337.  Id.  Hab.  s.  111.  Id. 
'"Lumkard,  Tabel.  s.  63.— Per  sulphurt  radif,  Brmig.  t.  ii. 

p.  159. — Strahb'gcr  Sehwefelkies,  Karslcn,  Tabel.  s.  6*.     Id. 

Haut.  s.  74. — Fer  sulphure  aciculaire-radie,  Hauy,  Tab). 

p.  97- — Fer  sulpbure  prtsmatique  rhomboidal,  Bounum,  Cat. 

ttfin.  p.  SO). 
Exlcnuil  Characteis. 
Ita  colour  is  very  pale  bronze-yellow,  which,  in  the  pyrft- 
niidal  varieties,  inclines  to  brass-yellow. 

It  has  Eonietiines  an  iritlesceot  and  pavonine  tarnish. 
It  occours  massive,  but  moat  commonly  dendritic,  reni- 
Ibnn,  alalactjtic,  globular,  bofryoidal,  fruticose,  tuberose 
impressons :  also  in  ihin  diverging  prismatic  or  ra- 
diated 
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diated  concredons,  which  are  sometimes  collected  into 
others  having  granular  figures,  and  these  are  traYcrsed  by 
curved  lamellar  concretions.  It  is  frequendy  ciystalhsed. 
Its  piinudve  form  is  an  oblique  four-sided  prisn,  in 
which  the  obtuse  angle  is  100*86'.  The  following  are  the 
principal  varieties  of  secondary  form : 

L  Oblique  fbur-dded  prism,  flatly  beveOed  on  the  ex- 
tremities, the  bevelling  planes  set  on  the  acute  la- 
teral edges,  fig.  810. 
ft.  The  preceding  figure,  in  which  the  edge  formed  by 
the  meeting  of  the  two  bevelling  planes  is  deeply 
truncated,  fig.  Sll :  sometimes  the  obtuse  edges 
are  deefdy  truncated,  fig.  21S. 
8.  N^  1.  in  which  the  angles  formed  by  the  meeting 
pf  the  bevelling  and  lateral  planes  on  the  obtuse 
edges  are  truncated. 

4.  N^  1.  bevelled  on  the  acute  lateral  edges. 

5.  Broad  wedge-shaped  double  four-idded  pyramid,  in 

which  the  smaller  lateral  faces  ore  sometimes  cur- 
ved. 
The  crystak  are  usually  small  and  very  small ;  extern 
flially  shining,  and  glistening  inclining  to  Simmering. 
The  fracture  is  uneven. 
The  fragments  are  wedge-shaped. 
It  is  harder  than  felspar,  but  not  so  hard  as  quartx. 
It  is  brittle. 

It  is  very  easy  fran^ble,  and  breaks  more  readily  in  the 
direction  of  the  lamellar  than  in  the  direction  of  the  granu- 
lar concretions. 

When  rubbed,  or  struck  with  steel,  it  emits  a  sulphu- 
reous odour. 

Specific 
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[SiU-p.  1.  nadialtd  Fgnttt. 

k'Spemfic  gravity,  t.7. 5.0.  Motn.   4.775,  Haickett.  4.729, 

Canstitiu-nl  Parts. 

Sulphur,        .        53,6(1  54.34 

Iron.  -         46.40  46.66 

100  100 

Hatcketl,  rhil.  Trans,  for  1804. 

Geognostic  Sitvat'wn. 

fit  U  much  rarer  than  common  iron-pj-rites ;  occurs 
Ktpally  iu  small  variously  ehaped  masses,  in  chalk, 
^,  (w-  Bad  in  veins,  which  contidn  lead  and  silver  ores. 

Geographic  Situation. 
It  is  found  in  Cornwall,  Isle  of  Sheppy,  Kent,  Derby- 
be,  and  other  places  in  England ;  Fi-eylwrg,  Gersdorf, 
ineeber^  Annaberg,  Johanngeorgenstadt,  in  Sasony ; 
lemia;  Zellerfdd  and  Goslar  in  the  Harlz ;  Arendal 
l^orway  ;  ihe  inlands  of  Mom  and  Sceland  in  Denmark ; 
inberg  in  Siberia. 

Obscrvntiom. 

I  It  decomposes  more  readily  than  common  iron-pyriles, 

arly  when  it  is  exposed  to  a  varying  temperature 

m  damp  places,  and  then  its  surface  becomes  covered  with 

greyiih-white   capillary   iron-vitrioL      In    other   instances 

the  sulphur  is  volatilised,  and  the  mineral  remains  unal- 

I  in  form,  but  in  the  slate  of  an  oxide  of  iron,  furok- 

g  what  Haiiy  calls  cri^taitx  epigtncn. 

"Mr 
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^  Mr  ProuBt  is  of  opinion,  that  the  pyrites  wUdi  con- 
tain the  smallest  quanti^  of  sulf^ur,  are  those  which  are 
most  liable  to  idtridisation ;  and,  on  the  contiaiy,  that 
those  which  contain  the  largest  pnqportinn,  are  the  least 
affected  by  the  air  or  weather.  This  c^pinion  of  the  learn- 
ed PrafesscMr,  by  no  n^ans  accords  with  such  observations 
as  I  have  been  able  to  make ;  for  the  cubic,  dodecahedral, 
4ind  other  rq;ularly  crystallised  pyrites,  are  liable  to  oxi- 
^sement,  so  as  to  become  what  are  called  Hepatic  Iran- 
<nes,  but  not  to  vitriotisation ;  whilst  the  radiated  pyrites 
(at  least  those  of  this  country)  are  by  much  the  most 
subject  to  the  latter  eflfect :  and  therefore,  as  the  results 
of  the  preceding  analyses  shew  that  the  crystallised  py- 
rites contain  less  sulphur  than  the  radiated  pjrrites,  I 
might  be  induced  to  adopt  the  contrary  opnion.  But  I 
am  inclined  to  attribute  the  effect  of  vitriolisation,  ob- 
served in  some  of  the  pyrites,  not  so  much  to  the  propor- 
tion, as  to  the  state  of  the  sulphur  in  the  compound ;  for 
I  much  suspect,  that  a  predisposition  to  vitriolisation  in 
these  pyrites,  is  produced  by  a  small  portion  of  oxygen 
b^ng  previously  combined  with  a  part,  or  with  the  gene- 
ral mass  of  the  sulphur,  at  the  time  of  the  original  forma- 
tion of  these  substances,  so  that  the  state  of  the  sul[Jwr 
is  tending  to  that  of  oxide,  and  thus  the  accesaon  of  a 
farther  addition  of  oxygen  becomes  facilitated.^ — HakheUy 
Phil  Trans.  1804. 


Second 
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[Stitp.  i.  Hepalk  or  iirer  Pyrita. 


Second  Subspecies. 

Hepatic  or  Liver-Pyrites*. 

Lcberkics,  Werner. 

Vites  fusciu,  ff'«/i  t,  ii.  p.  133. — Pyrite  hepatique.  Rami  ie 


I.  36,5.— Leberkies,   Werner,   Pabst  b.  i 


L  139- 


K). — Hepatic  Pyrites,  Kirn<.  vol.  ii.  p.  83. — Le- 
,  b.  ii,  s.  298. — La  Pyrite  hepatique.  Brock,  t  ii. 

p.  228. — Leberkiea,  Rout,  b.  iv.  s.  SO.     Jd.  Lad.  b.  i.  s.  238. 

Id.  Mobs,  b.  iii.  s.  349. — Graugelber  Eisenkies,  Hab.  a.  1 12. 

Leberkies,  Lmnhard,  Tabel.  *.  63.     Id.  Karslen,  Tabel.  8. 6*. 

Dichter  Schwefelkies,  Uaus.  a.  72. — Hepatic  Pyritea,  Ailan, 

p.  97. 

»  External  Cftaracters. 

Its  colour  is  very  pale  brass-yellow,  which  inclines  more 
OT  less  to  ateel-grey. 

It  changes  its  colour  on  the  fresh  fracture,  and  becomes 
brown,  or  acquires  a  columbine  tonush. 

It  occurs  massive,  disseminated,  globular,  tuberose,  re- 
mfbrm,  stalactitic,  with  imprcs»ons,  and  straight  and  small 

^^■Jntemally  it  is  usually  glimmering,  seldom  approaching 
^Hi^listening,  and  the  lustre  is  metallic. 
^"  The  fracture  is  even,  which  sometimes  passes  into  small- 
grained  uneven,  sometimes  into  Hat  conchoidal. 

The  fragments  are  indeterminate  angular,  and  sharp- 


■ppo 


ipecific  gravity,  4.834,  Karsten. 


Geognostic 


iitn  culoui  it  cihibiti  m  Ihc 
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Geogfioslk  S'Uiiaiion. 
It  occurs  only  in  veins  in  primitive  rocks,  and  is  usual- 
ly accompanied  wiiJi  red  silver,  native  talvtr,  galena  or 
lead-glance,  common  pyrites,  black  and  brown  blende, 
Bpairy-lron,  iron-oclire,  seldomer  with  silver-wliite  cobalt, 
red  cobalt,  cinnabar,  end  grey  antimony-ore :  the  accom- 
panying vein-stones  are,  quartz,  heavy-spar,  brown-spar, 
fiuar-spar,  and  calcareous-spar. 

Geographic  S'lttuUioit. 

It  IS  found  in  Derbyshire;  Freyberg,  Johanngeoi^cn- 
stadl  in  Saxony;  Wolfstein  in  the  Palatinate;  Salzburg; 
Goslar  in  the  Hartz ;  Hungary ;  Transylvania ;  Bohemia ; 
Iceland  ;   Norway ;   Sweden  ;  and  Siberia. 

Obaervatious. 
It  is  the  Wasaerkiefl  of  some  authors. 


Third  Suh^ecia. 

Cellular  Pyrites. 

Zellkies,  Werner. 

ZcllkiM.S.Uiittnit,fi«M,  b.iT.i.M.    M  MoA*,  b.  iiL  a.  S47- 
Id.  Leofliard,  Tabd.  ■.  6S.    Id.  Karttai,  TabeL  •.  6ft. 

External  Character  t, 

t^K  colour  is  bronze-yellow,  which  inclines  very  mud> 
to  Bteel-grey,  and  alightly  to  green. 

By  exposure  it  acquires  ft  grey  tamidi. 

It  occurs  masave,  but  most  frequently  ceUular,  and  of 
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it  exhibits  the  hexagonal,  polygonal,  and  inde- 
kte  varieties, 
niiiiice  of  the  cells  is  drusy. 

it  is  strongly  glimmering ;  seldom,  and  only 
when  it  passes  into  common  pyrites,  glistening. 

The  fracture  is  even  and  fiat  conchoidul,  seldom  pass- 
ing into  fine-grsuned  uneven. 

The  fragments  are  indeiennlnalc  angular,  and  pretty 
aharp-edged. 

I  In  other  cliaratterft  it  agrees  with  the  foregmng  sub- 
Geognostic  and  Geographic  SHvatums. 
It  occurs  in  veins  at  Johanngeorgenstadt  in  the  king- 
■n  of  Saxony,  where  it  is  accompanied  with  hepatic 
pyrites,  common  pyrites,  galeua  or  lead-glance,  sparry 
iron,  tron-ochre,  brown-spar,  heavy-spar,  fluor-spar,  and 
quartz. 

ObservatUms. 
[  It  is  the  least  liable  to  decomposition  of  all  the  sub- 
's cf  pyrites. 


Fourth  Siihapectcs. 

Spear-Pyrites  *.   • 
Sparkles,  Werner. 
External  Characters. 
intermediate   iKtwef 
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It  mdy  ooctin  masave,  generally  cryslalliaedy  and  al* 
w«y.  m  twm  or  triple  crysub. 

The  crystals  are  small  and  superimposed. 

Externally  it  is  shimng ;  internally  gHsfenii^  and  the 
lustre  is  metallic. 

The  fiacture  is  uneven,  or  imperfect  cnnohniddl. 

In  other  characters  a^prees  with  the  preceding  subspecies 

Geognostk  Qfnd  Geographk  SUwstk^ 

It  oocniB  in  veins  in  piimiUve  locks^  but  man  fimpMnt- 
ly  in  newer  locks^  associated  with  hrown^coaL  It  is  fcuad 
in  Bohemia  and  in  Saxony. 


Fyih  Subipectes. 
Cockacomb-Pyritea. 

•      Kamkies,  Werner. 
Fer  sulphur^  (blanc)  dentS^  J^oi^^ 

External  Characters, 

Its  oobur  is  bronze-yellow,  indimng  to  pale  sted-grey. 
Externally  it  has  a  mixture,  which  approximates  the  co- 
lour to  brass-yeOow. 

It  rardy  occurs  massive,  ahnost  always  crystallised,  and 
in  the  form  of  flat  double  four-sided  pjrranuds.  These 
crystals  are  grouped  in  rows,  and  are  attached  together  by 
their  smaller  lateral  planes,  so  that  the  aggrq^  aome- 
what  resembles  the  comb  of  a  cock. 

Externally  it  is  generally  smooth. 

Internally  it  is  shining,  or  glistening  and  mMm^ti^ 

The  fracture  is  small-gnined  uneven. 

The 


UUO.S.  fVSITSB.]     SF.3.  BHOMBOIDAL  IBOX-FTKITES.       S0£ 

The  Tragraents  are  indeterminate  angular,  and  rather 
■Jinrp-edged. 
Id  other  charactars  it  agrees  with  the  preceding. 

Geognostic  and  Geo^^hic  Situaiions. 
It  occurs  in  Derbyshire,  and  in  some  mines  in  Saxony. 

Observatiotu. 

It  is  particularly  charoclerised  by  the  mode  of  grouping 
of  its  crystals :  and  is  readily  disdnguished  from  Arsetii- 
ad-P^riUt  by  its  colour ;  and  from  Co^er-PyriUs  by 
mystallizalion  and  hardness. 


I 


Rhomboitlal  Iron-Pyrites,  or  Magnetic  Pyrites. 
Magnetkies,  Werner. 


/a.  tVrrner.  Pibst.  b.  i.  B.  1+4.  Id.  Wid.  s.  792— Magnetic 
Pyrites,  Kim:  vol.  ii.  p.  79. — Magnet-kies,  Emm.  b.  ii.  s,  28fi. 
— L«  Pyrite  mognetique.  Brock,  t.  ii.  p.  S32. — Magnetkies, 
BfM»,  b.  iv.  s.  35.  I(L  Lud.  b.  i.  a.  239.  id.  Suck  2i"  th. 
•.  245.  Id.  Bert.  s.  41 6.  Id.  Moh,  b.  iiL  s.  352.  Id.  Hab. 
s.  112.  Id.  Leonhard,  Tabel.  s.  63. — Fer  sulphure  magne* 
tique,  BroHg.  t  ii.  p.  155. — Fer  sulphure  ferrifere,  Uaiii/, 
Tabl.  p.  98— Magnetic  Pyrites,  Aikin,  p.  y6. 


TluB  apet^  is  divided  into  two  subspecies,  viz.  Foliated 
c  Pyrites,  and  Compact  Magnetic  Pyrites. 
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First  Subtpecies. 

Foliated  Magnetic  Pyrites. 
Magnetkies,  Baugwiafm. 


BlSttriger  Magnetkies,  KanieH,  TabeL  g.  64.    /d  Leomkard, 
TabeL  a.  68.    Id.  Hans.  Haadbudk  b.  L  a.  145. 

Its  ookur  is  intermediate  betweei  faronze-yellow  and 
oopper-fed,  and  sometiines  inclines  to  pinchbecItJbraim. 

It  occurs  masave,  disseminated,  in  coarse  granular  ooo- 
cretions ;  and  veiy  rarely  crystallised. 

The  primitive  figure  Mohs  considers  to  be  a  rhomboid, 
the  dimenaonsof  ^rfiich  are  still  unknown.  The  (Momng 
crystallisations,  which  also  occur  in  this  mineral,  may  be 
traced  back  to  the  rhomboidal  form : 

1.  Regular  dx-sided  prism;  sometimes  truncated  on 

the  lateral  edges,  sometimes  on  the  terminal  edges 
and  occasionally  on  the  terminal  angles. 

2.  Six-sided  pjrramid,  truncated  on  the  apex. 
Internally  it  is  splendent,  and  the  lustre  is  metallic. 
The  cleavage  is  rhomboidal. 

The  fracture  is  small  and  imperfect  oonchoidal. 

The  fragments  are  indeterminate  angular  and  blunt- 
edged. 

It  is  brittle  and  easily  frangible. 

Some  varieties  are  harder  than  calcareous-iqpar;  others 
harder  than  fluor-spar. 

Specific  gravity  4.4,  4.6,  Mohs. 
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GcognMtic  and  Geographic  Sitttalions. 
I(  occurs  at  Breilenbiunn  in  Saxony;  and  at  Bodenmms 
in  Bavaria,  in  be<is  in  primitive  mountains,  aJong  with  com- 
mon iron-pyrites,  niagnetical  iron-ore  and  blende. 

Obsen'otions. 

1.  It  was  formerly  conjectured,  tlmt  the  iron  in  this 
speciee  n-as  less  oxidised  than  that  in  common  iron-pyritei, 
and  in  this  way  its  magnetic  property  was  accounted  for. 
Mr  Hatchett  has  shewn,  however,  that  iron,  wlien  com- 
iMoec!  naturally  or  artificially  with  36.50  or  37  of  sulphur, 
is  not  only  still  capable  of  receiving  the  magnetic  fluid, 
but  is  also  rendered  capable  of  retiuning  it,  so  as  to  be- 
come in  every  respect  a  permanent  magnet ;  and  the  same, 
lie  thinks,  may,  in  a  great  measure,  be  inferred  respecting 
iron,  which  has  been  artificiaUy  combined  with  45.50  per 
cat.  of  sulphur. 

2.  Mr  Hatchett  has  also  shewn  that  magnetic  pyrites 
agrees  in  chemical  properties  with  artificial  sulphuret  of 
iron  or  pyrites. 


Second  Snb.tpedes. 

Compact  Magnetic  Pyrites. 

Diehter  Magnelkies,  Hatiamavv. 

Genteiner  Magnetkies,  Kartien,  Tabel.  s.  64. — Diehter  Magnet- 
_    kies.  Ham.  8.  13.     Id.  Haun.  Handb.  b.  r.  ».  U+. 

External  Characters. 
oloiir  is  intcnnediate  between  bronze-yellow  and 
copper- 


9 
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oopper-ted,  and  BomedniM  indiiies  to  piiiclibeGk4inmii. 
On  exposure  to  the  air,  its  lustre  gradually  dUaappearSi  and 
it  acquires  a  browmah  tarnish. 

It  occurs  only  nuumve  and  disseminated. 

Intonally  it  is  shining  and  gRsTening^  and  the  lustre  is 
metallic. 

The  fracture  is  fine  and  coarse-grained  uneven,  irfiidi 
sometimes  passes  into  imperfect  conchoidaL 

The  fragments  are  indeterminate  angular,  and  Uunu 
edged. 

It  aftcts  the  magnetic  needle. 

In  other  diaractos  it  agrees  with  fdiated  magnetic  pjr- 
rites. 

Chemical  Characters. 

Before  the  blow{npe  it  emits  a  feeble  sulphureous  smell, 
and  melts  eaaly  into  a  greyish-black  globule,  attractable 
by  the  magnet 

Constituent  Parts. 

According  to  Hatchett,  it  contains  in  100  parts. 
Sulphur,        -        -        .        36.50 
Iron,  -  .         -         63.50 


100 


Geognostic  Situation. 

This  mineral  occurs  principally  in  primitive  mountsinSf 
in  beds,  in  gneiss,  mica-slate,  and  primitive  limestone, 
associated  with  iron-pyrites,  copper-pyrites,  arsemcal-pv- 
rites,  magnetic  iron-ore,  galena  or  lead-glance,  blende, 
quartz,  garnet,  actynolite,  common  hornblende,  and  rare- 
ly 


I 
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ly  wiih  llnstone.      It  is  also  found,  citht-r  massive  or  dis- 
seminated, in  tran^tion  grwnstonc  and  day-slate. 

Geographic  SUualum. 

Europe. — It  occunt  in  the  Criffle,  Windy- Shoulder, 
and  other  hills  in  Gallowav;  and  at  the  base  of  the 
inouniain  called  Moel  Elion  in  Caernarvonshire,  On  the 
ConUuent  of  Europe,  it  is  met  with  at  Gillebeck  and 
KoDgsberg  in  Norway;  Andrcasberg  aiid  Treseberg  in 
the  Harlz;  Breit£iibrun  in  the  Saxon  Erzgebirge;  Kup- 
ferberg  in  Silesia;  Bodenmais  in  Bavaria;  and  in  the 
Muhlbachthal  in  Salzburg. 

Ana. — In  the  mhies  of  Cstharinenburg  in  Siberia. 

America. — Zacateca.f  in  Mexico. 

Uses. 
It  is  used  for  the  same  purposes  as  common  iroif-pyiites. 


Geitos  v.— COPPER-PYRITES. 

Tku  genus  contuns  two  species, -viz.  Octahedral  Cop- 
per-Pjnitet,  and  Tetrabedral  Copper-Pyrites. 
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I.  Oetahednl  Copper-Pyritei,  of  YeOovr  Copper  *. 

Octaedriadier  Kupferkios  Moks. 
Kupferkies,  Werner. 

■intm  Ciqpri  flaTi^  IFoA  t-iL  p.  MS.— Mm  daCmtMJnoi^ 
JZoM^  lb  JUrit^  t  in.  p.  509^Kiipftrlufi^,  1^^ 
Si  75.  Id.  WUL  s.  l^/S^^Capper-FjiilM  or  Ydlow  Copper- 
Qr^  JSrm  voL  E  p.  140.^Miiie  de  Cuivn  jaime^  Br  Born, 
t  iL  p.  SlS.^Kiipfakics,  EiAier,  b.  iS.  s.  494-  Mi  &«- 
fil  IL  s.  SSSi^-Cnivre  pyriteoz.  Lam.  tip.  197^— La  Pyrite 
coiyreuz.  Brock,  t  iL  p.  169*— Kupferkies,  Reua^h.  iiL  s.  415. 
/iL  ZmI.  b.  L  s.  5»S.  7dL  Aicit.  2«v  th.  &  ISl.  Id.  Bert. 
s.  d8&  /dL  Moki,  b.  fiL  s.  289.  /<^  fla&  «- 107^— ^Cnivie 
pyritenx,  Ltioif,  p.  125.^-Kupferkie8y  Leonkird,  TabeL  s.  57- 
— duvrepyriteaz,  BnMf.  tiL  p.218.  7iL  JS^tm^  p.  288«— - 
Kupferlua,  Xoritoi,  TabeL  s.  62.  JiL  Hma.  s.  71^— YiQow 
Solphuret  of  Copper,  Kid,  toL  ii.  p.  109.— Cuiwe  pjnteiix, 
Hai^,  Tabl.  p.  85.— Kupferkies,  Hamt.  Handb.  b.  L  s.  16I* 
Id.  Hoff.  b.  iiL  1. 118.— Yellow  Copper,  AiJan,  p.  87- 

External  Character $. 

On  the  fresh  fracture,  ito  colour  is  brass-ydknr,  of  dif- 
ftrent  shades:  tho  Tarieties  richest  in  copper  have  a  deep 
yellow  colour,  approaching  to  gold-yellow ;  the  poorer  va- 
rieties incline  to  greyish  brass-yellow,  and  steeLgrey. 

It  is  usually  tarmshed,  either  with  variegated  oolouis, 
as  pavonine,  columbine,  and  sometimes  tempered  steel 
coloured,  or  with  simple  colours,  as  blue  and  black. 

The  tanuahed  colours  occur  sometimes  cm  the  minerii 

ID 


*  Throngbout  the  work,  where  the  name  Cctfptt.PyriUt  oeoare,  it  it  *^ 
be  undenlood  m  appUceble  onlj  to  the  OdaktirQl  tpedcs. 
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in  the  bosom  of  the  earth,  sometimes  on  exposure  of  the 
receiil  fracture  to  the  action  of  the  air. 

It  occurs   massive,   ctisseminaled,   and  in  membranes; 
also   dendritic,  renifonr,  botryoidal,    stalactitic,  specular, 
amorphous;  and  crystallized  as  tullowti: 
1.  Regular  Oclahetlron. 

a.  Perfcci. 

b.  Trtincated  on  all  the  edges. 

c.  Truncated  on  all  the  angles. 

d.  Truncated  on  all  the  edges  and  angles. 
c  Elongated. 

yi  Bdges  bevelled. 
Frequently  four  uf  the  alternate  planes  of  the  octahe- 
dron become  larger  tlian  the  others,  and  thus  there 
is  at  length  formed  a 
S.  Tetrahedron. 

a.  Truncated  on  all  the  angles. 
4.   Perfect. 
C.    Tabular  segment. 
Frequently  two  segments  of  this  description  are  attach- 
ed by  their  bases,  and  thus  form  a  TTcin-crystai. 
The  crystals  are  usually  small  and  very  small,  and  ge- 
nerally superimposed, 
^^^^xteraally   it  la  intermediate   between  glistening  and 
^HM^g,  and  is  oAen  splendent. 

^^^^temolly  it  is  shining,  which  In  some  varieties  passes 

^^Mo  glimmering,  and  the  lustre  Is  metallic. 

The  cleavage  is  probably  octahedral. 

The  fracture  is  most  commonly  coarse  and  small-grain- 

i  cuarse-gtainetl  passes  into  imjKrfect  and 

II  conchfudal:  the  small-grained  passes  into  line-graine<l 

,t  conchoidal.    The 


)  e\*en,  and  targe  ai 
B  with  the  fracture;  the  highest  dcgi 

ua 


of  lu. 


tflU        'OKtti'lk  evrrmw-TtmsTK*.      \ciJS.-.mwm^.ia^ 

Urevim  the  small  conchoidal :  and  the  Inrgv  cunchoitiil  ami 
even,  have  the  least  lustre,  bt-iiig  only  glimmering. 

The  frapineiits  are  indeterminate  angular,  and  ratlR-r 
sharp-edged. 

Soinc  varieties  are  as  hanl  as  Huor-spar,  otiiertt  luv  mil 
harder  than  calcareoiis-s[)ur. 

It  is  brittle,  and  easily  frangible. 

Speafic  gravity,  4.1 — 4.2,  Mo/is ;  4.1(iO,  Gdlfrt: 
4.080,  Kiraan. 

Chemical  Charticters. 
Befive  the  bkmpipe,  cm  chorooBl,  it  decrepttates,  emits 
a  greenub-coloured  sutphureotu  mtoke,  aaad  mdts  into  a 
Black  globule,  which,  by  continmng  the  fire  gradually, 
assumes  the  metallic  lustre  of  copper.  It  imparts  to 
borax  a  green  tinge. 


Cornmlt. 

StBd. 

Pr^M 

Copper, 

.      30 

30.0 

3S.0 

Iron,       - 

-      6S 

Sl.O 

34.0 

Sulphur, 

18 

366 

S&O 

95  97.5  99-0 

Chenevix.  Gueniveau.    BreUkoitpl. 

It  sometimes  also  contains  small   portions  of  gold  or 
nlver. 

GaignoaHc  Sittuition. 

It  II  one  a(  the  nuMt 'abundant  metalliferous  minerals: 

it  occurs  in  almost  every  kind  of  rcponlory,  and  in  all  the 

great  classes  of  rocks.     Thus,  it  ts  met  with  in  graratC) 
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I,  mica^slate,  day-slate,  porphyry,  syenite,  trap,  grey- 
I  secondary  limestones,  in  coal  fonnations,  and 
iIro  in  tJioBc  nf  sandstone.     In  these  rocks,  it  is  associated  1 
with  various  metalUltTous  and  earthy  minerals,  sucli  aq 
rcm-pyntes,   magnetic  iron-ore,    malachite,  blue  copper, 
ile-ore,  red  copper,  variegated  copper.  eop|»er-glance  or  1 
vitreous   copper,   galena  or   lead-glance,   blende,  cobatU  J 
*chrc,  arsenical  pyriies,  sparry  iron,  and  sometimes  nnUTe  1 
jjold  :  the  earthy  minerals  arc  calcareous-spar,  Suor-spar^ 
it^y-spar,  brown-spar,  quartz,  garnet,  actynolite,  hom- 
Hpe,  tremolite,  &c. 

^K  Geographic  Sihtation. 

^■icrtytf. — In  veins  that  traverse  a  great  bed  of  quartz 
Wms  Clifton  mine,  near  Tyndrum  in  Perthshire;  in 
liese  veins,  it  is  associated  with  coppcr-grccn,  red  cobalt- 
ichre,  galena  or  lead-glance,  brown  and  yellow  blende, 
juartz,  and  heavy-spar :  in  a  vein  in  red  sandstone  in  the 
Mainland,  the  largest  of  the  Shetland  Islands,  where  it  is 
Kcompanicd  with  grey  copper,  malachiie,  native  copper, 
iron-pyritos,  sparry  iron,  and  bro>vn  iron-ore :  at  the  \ 
[nines  of  Ecton,  on  the  borders  of  Derbyshire  and  StiJ*.  ! 
rordahirc,  it  is  embedded  in  limestone,  and  is  accompanied 
irith  galena  or  lead-glance,  blende,  calcareous-spar,  fluor- 
qisr,  and  heavy-spar:  at  Fary's  Mountain  in  Angleseo,  it 
xcurs  in  a  bed  of  great  thickness,  associated  with  native 
copper,  malachiie,  blue  cop)ter,  galena  or  lead-glance, 
uid  calamine:  in  several  kad-mines  in  Derbyshire:  abun- 
dantly in  the  copper-mines  of  Cornwall,  along  with  cop- 
per-glance, grey  copper  and  red  copper.  There  i 
wmwdcrabietwppcr-minesat  CronelMine  and  Ballymurtagb^J 
e  county  of  Wicklow  in  Ireland,  and  tlie  principal  ore 


314  <iKK.S.  COr-FElt-I'YBlTKS.  [cL.8.  METAL.  M[]L 

is  copper-p^tes.  This  mineral  is  met  with  in  conadcr- 
able  abundance  on  the  Conbaent  of  Europe,  but  the  loca- 
lities are  so  numerous,  tliat  we  cannot  spare  room  but  for 
a  few  of  tbem.  It  occurs  in  the  mines  of  Rorras  and 
Arcndol  in  Norway ;  in  that  of"  Fahlun  in  Sweden  ;  in  tlit 
Hartz ;  the  Saxon  Erzgebirge ;  Hessia,  Bohemia,  Fran- 
conia,  Suabia,  Bavaria,  Silesia,  Austna,  Hungary,  Spain, 
France  and  Rus^ 

^sia. — Siberia;  and  Japan. 

Amer'tca. — United  States ;  Mexico  ;  and  Chili. 

AJrica. — Morocco ;  Aby&ania ;  country  of  the  Nama- 
quos,  in  Southern  Africa. 

Uut. 

Nearly  one-third  of  all  the  copper  which  is  obtwned 
by  metallurgic  operatioDS,  is  extracted  from  this  speues: 
it  is,  however,  a  poor  ore,  seldom  yielding  above  Sti 
pounds,  more  commonly  only  SO  pounds  of  copper  in  the 
hundred.  Sulphur  is  frequently  obtained  fitHn  it  by  sub- 
limation. 

In  Cornwall,  the  annual  quantity  of  copper-(»«  raised, 
is  sometimes  7S.700  tons,  of  which  the  prindpal  ore  is 
yellow  copper-pyrites.  This  quantity  of  ore  afToKb  6.425 
tons  of  pure  copper,  and  sells  for  L.  410,936. 

ObserviUiona. 
1.  It  has  been  confounded  with  Native  Gold,  but  it  may 
be  readily  distinguished  from  that  mineral  by  its  fracture, 
which  is  uneven,  imperfect  conchradal,  or  foliated ;  whereas 
that  of  gold  is  hackly ;  and  also  by  its  tenacity,  it  being  brittle, 
whereas  gc4d  is  malleable.  It  b  distinguished  from  Inm- 
pyrUcB  by  its  inferior  hardness,  it  not  exceeding  fluor-epar 
hardness, 
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while  iron-pyrites  is  harder  than  felspar;    by 

iron-pyritea  being  bronze-yellow,    whereas  it  is 

B-yellow;  and  the  crystallizations  are  also  very  diffe- 

j  those  of  iron-pyrites ;  in  particular,  it  occurs  in 

i,  a  fonn  acva  observed  in  iron-pyrites. 

.  It  passes  into  several  other  species  of  ore,  particu- 

►  into  White  Ct^per,  Grey  Copper  and  Vari^ated 

he  softer  varieties  of  copper-pyrites  contain  the 
;  quantity  of  copper,  and  t])e  harder  the  greatest 
praportion  of  iron.  Among  the  softer  \arieties,  those 
having  a  tarnished  surface  are  said  to  contain  the  greatest 
quootity  of  copper. 

.  Those   varieties  which  contain  the  largest   propor- 
1  of  sulphur,  arc  the  least  affected  by  exposure  to  the 


rS.  Tctraliedral  Copper- Pyrites. 

VetnedriBciier,  Kupferkies,  Mohi. 

s  epecies  is  sulidivided  into  two  subspecies,  viz.  Grey 
',  and  Black  Copper. 


first  Subspecies. 
Grey  Copper. 

Fahlerji,    Wertur, 

Cuivrc  gris  arsenifere,  Hatty. 

a  Cupri  grisea.  Wall.  t.  ii.  p.  281..— Mine  d' Argent  grise, 

t  Mine  de  Cuivre  grise.  Home  de  Lule,  U  iii.  p.  .^15'— Fahl- 

,  Wtm.  Pabst.  b.i.  s.83.    W.  li^id.  s.  751.— Grey  Copper. 
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ore,  Kim.  vd.  ii.  p- 146.— Fahlew,  Ettntr,  b.  iii.  a.  BOQ,  Id, 
Efum.  b.  iii.  a.  238. — Argent  gria,  Lojh.  t  i.  p.  138 — Mine 
(I'ltne  couleur  fauve,  ou  le  Cuivre  grla,  ou  le  Fahlerz,  Broch. 
t.  ii.  p.  175. — Cuivre  gris,  Haut/,  t,  iii,  p.  536,-556. — Falilerz, 
Rmisi.  b.  iv.  B.  1!)8.  Id  Lud.  b.  i.  b.  224.  Id.  Mob*,  b.  iii. 
s.  231.  Id.  Ilab.  s.  lOS.— Cuivre  gris,  Lucas,  p.  126. — 
Fahlerz,  I..eonhard,  Tabel.  s.  58. — Cuivre  gris  srsenie,  Brong. 
i.  ii.  p.  215.  Id.  Brard,  p.  S8(j— Fahlerz,  Karitcn,  Tabel. 
a.  62.  Id.  Hau3.  a.  74. — Grey  Copper-ore,  Kid,  vol.  ii-  p.  1 15. 
. — Cuivre  gris,  Hmiti,  Tabl.  p.  86. — KupfeHahlerz,  Haiu. 
Hand.  b.  i.  s.  164 — Fablers,  Ko^b.iii.B.  119— Grey  Cop- 
per, Aikia,  p.  86. 

ExUrtud  CItaracters. 
Its  ailour   is   steol-fjrcy,    which    iMmciimcs    inclines   to 
ux>n-black  and  lead-grey. 

It  occurs  rarely  with  a  tempered-steel  coloured  tanush. 
It  occurs  massive,  disseminatedi  seldom  in  membranes, 
and  often  also  crystallized :  its  crystallizatioDs  are  the  fol- 
lowing : 

1.  Tetrabednui,  or  simple  three-sded  pyrunid  *, 
Fl.  11.  fig.  213,  which  presents  the  foUowiDg  va- 
rieties: 

a.  Truncated  on  the  angles  ■^,  fig.  214 ;  <»-  on  Ihe 

edgeaj,  PI.  n.  fig.  816. 

b.  BeveUed  on  the  edges  ||,  Fl.  11.  fig.  21&     When 

the  bevelling  edges  increase  so  much  as  to  cause 
the  orifpnal  planes  of  the  tetrahedron  to  dis- 
i^pear,  a  tetrahedron  is  formed,  in  which  each 
plane  b  diuded  into  three,  or  there  is  formed 


■  Cuivre  grU  priwlii^  HiU;. 

•f  CnivTa  (rli  afnint^  Hillf . 

t  Cuivre  grbcubo-tetramtre,  Haii;.' 

II  Cutvn  aioAii,  Htiij. 
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on  catli  of  ihe  planes  a  very  obtuse  acumlna- 
tion»,  PI,  11.  fig.  217. 
c.  Each  of  the  angles  of  t!ie  tetrahedron  very  flatly 
acuniinatcd  with  three  planes,  PI.  11.  fig.  218: 
sometimes  the  edges  of  the  tetrahedron  are  be- 
velled at  the  same  time  "I-,  and  also  the  summits 
and  edgesof  iheacuminaiionsl.   When  tlie  acu- 
minating planes  increase  so  mueh  that  the  origi- 
nal faces  of  the  tetrahedron  disappear,  there  is 
formed, 
9.  The  rhomboidal  or  great  dodccaliedron,  PL  1 1 .  fig.'gig. 
The  cr)'stals  arc  small  and  seldom  middle-sJzetl ;  usually 

ly  superimposed,  or  in  druses. 
Their  gurface  is  shining  and  splendent. 
Internally  it  is  usually  glistening ;  sometimes,  however, 

into  shining,  and  has  a  metallic  lustre. 
The  fracture  is  coarse  and  small-grained  uneven ;  somc^ 
MS  it  inclines  to  imperfect  conchoidal,  and  such  varieties 
nc  a  blackish  colour,  the  strongest  lustre,  and  contain 
e  greatest  proportion  of  Mlver,  and  the  least  of  copper. 
The  fragments  are  indeterminate  angular,  and   rather 
|int.«dged. 
Some  varieties  are  harder  than  calcareous-spar,  others 

ler  than  fluor-spar,  but  none  so  hard  as  apatite. 
It  generally    remains    unaltered    in    the    streak ;    some 
a  reddish-brown  streak  ||. 

It 


*  Cuirn  gtii  dodecudre,  Hatly. 

■f-  Cuivre  grli  apopbane,  Hauy  ;  Ciiivr 

;  CuJTre  gris  identique,  Haiijr. 

II  According  to  Count  ic  Boiirnon,  tbix 
brem  urtak,  Bii;  Ik  presumed  la  conldn 
BaMnllr  combinHl  togMhcr  in  Ihe  ilalc  o( 


alRtrA  a  reddUh- 
:r  and  antimony. 
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It  is  brittle,  and  easily  frangible, 
Speafic  graTity,  4.4 — 4.9,  Molts.     4.594,  Wiedemann. 
1.S648,  Hawf.     4.4460  to  4.560,  Bmimm. 

Chemical  Characters. 
Ilcforc  the  blowpipe,  it  first  decrepitates,  and  then  melts 
into  a.  greyisJi-wiloured  brittle  metallic  globule.  During 
fusion  it  disengages  a  white  aivsenical  vapour:  to  borax  it 
communicatea  a  yellowixh  mlour  incliiung  to  red.  Some 
varieties  are  difScult  of  fusion. 

Const'Uticnt  Parts. 

From  Airlhrie.                               PiryhcTg.  Prcybcrg.  Vitjbof. 

Copper.              in.8                topper,         *L0O  iStOO  ii.iO 

lltm,               51.0              Iron,            t&fiO  t&AO  IT.tO 

Sulpbiur,           14.1              BulpbUT,      10^  laOO  lOOO 

AiMok,            I&.T              Araoiic,       24.10  14.00  lS,ta 

SUver,           atO  a50  0)0 

16000              AndDonj,  .  IM 

nMuoa,  Bd.  Tiaii.                           '  __^ 

M.O0  9&00  mM 

Klufntk,  Beit.  Ik  i.  49.  lb.  (.  SI 
b.  it.  ■.  47. 
Some  *(TfetiH  coot^  Gold,  u  that  of  HohcoMdn :  otben, «  IM  rf 
«"*■'•'-—'  tn  ajtla,  ftm  1  to  10  per  eemi.  of  PUtink. 

GeogTUUtic  Situation. 
It  occurs  in  beds  and  veins,  in  primitive,  tniuitiaii,  ind 
aeoondary  rocks,  in  which  it  is  usually  accompanied  with 
capper-pytites,  galena  or  lead-glance,  ores  of  mangincae, 
sparry  trtm,  heavy-spar,  calcareous-spar,  fluor-spar,  and 
<]uartz ;  iddoiMr  with  malachite,  blue  copper,  and  other 
cujweous  minerals. 

Gtegn^liic 


j^TBlTEb.]    S.  TETRAUtCUHAL  COPPEft>PYBITES.      819 
[Ait«p.  1.  Gny  CopjKT. 


Geographic  Situation. 
•£uropc.'~-lt  occurs  along  with  copper-pyrites  in  ret! 
'■TOidstone,  near  Sandltxige,  in  ihc  Mainland  of  Shetland ; 
in  small  vtnns  at  Fassni-y  Burn  in  East  Lothian ;  at  Air- 
thrie,   in  the  Ochiil  Hills,   north-east  of  Stirling,  in  veins 
along  with  hcayy-spar,  and  calcareous-spar ;  also  in  AyT- 
shire ;    at    Tavistock    in    Devonshire ;    in    llie    copper- 
mines  of  Com«'all ;   at  Kongsberg  in  Norway,  along  with 
variegated    copper ;     at    Freyberg    in    Saxony,    in    vans 
that    traverse   gneKs,    along    with    copper-pyrites,    sparry 
iron,  quartz,  calcareous-spar,  heavy-spar,  and  fluor-spar ; 
in  the  Hartz,  also  with  copper-pyrites,  and  sparry  iron, 
reins  tliat  traverse  greynncke,  and  transition  elav-slatc  ; 
flcetz   limestone  at  FoJkeustein  in  tlie  Tyrol ;  at  Saint 
Maric-aux-Mines  in  France ;   at  Baigorry,  in  Navarre,  in 
Spain  ;  in  veins  in  gneiss,  at  Hoehberg  in  the  dukedom  of 
Baden ;  in  porphyry  at  Gablan  in  Silesia ;   in  Thurin^a, 
along  with  red  and  brown  cobalt-ochre,  and  heavy-spar  i  at 
Saska  and  Oravicza,  in  tlie  Bannal  in  Hungary  ;   also  at 
mitz,  and  other  parts  in  that  kingdom ;  at  Kapnic, 
rag,  and  Oflenbanya,  in  Transylvania;  and  in  the  gt>- 
icnt  of  Olonetz  in  Rus^ 
.^no.— Kujywan  ;    Tobolsk,    along  with  copper-green ; 

in  se\-eral  of  the  mines  in  the  Uralian  Mountains. 
yj/merica. — In  tlie  mines  of  Guanaxuato  in  Mexico,  in 
I,  along  with  copper-pyrites,  brown-spar,  calcareous- 
amethyst,  homstone,  and  calcedonv  ;  and  also  iu  the 
of  Zimapan,  with  <juartz,  calcareous-spar,  and  gyp- 
;  and  in  the  c-opper- mines  of  Chili, 


Uaea, 


'  eBM.0.  COPPBE-PYSITE*.         [CL.8.  MBTAL.  MIK 


It  is  valued  aa  an  ore  <^  coppo- ;  and  when  it  oontaiDs 
ril^ei^/itit'iRrtedasahoreoftlmtnwtaL     ' 

Obscrvnlions. 

1,  It  pasxen  into  Copper-pyrites,  and  Copper-glance  or 
Vitreous  Copper. 

a.  Colour,  tetra)iedral  form,  hardness,  brittleness,  and 
speafic  gravity,  are  its  essential  characters.  It  is  distin- 
guished from  Octahedral  Copjjer-py riles,  by  its  colour, 
hardness,  and  brittleness ;  and  this  last  character  disdn- 
guishes  it  from  BrittU  Silver,  and  While  Silver. 


Second  StAtpeciet. 

Black  Copper. 

Schwarzerz,  tVemer. 

Cuivre  gris  arscnifere,  HaHy. 

Minera  Cupri  griaea,  (in  put)  Waikr.  Syat.  Min.  L  iL  p.  £81. 
— Cuivre  grii,  (in  put),  Hmiy,  t.  iii.  p.  SS^. — Gnugiltigm, 
Baui,  b.  ii.  S.  t.  4S7.-— Schwartzgiltigen,  L»d.  b.  L  >.  218. 
Id.  Syck.  St«r  th.  t.  18fi.  Id.  Bert.  a.  398.  Id.  M<A$,  b.  iil 
s.  196. — Graugildgen,  Leaihard,  Tabel.  a.  56.— ^^tiivre  gri* 
antimoni^,  Bnmg.  L  iL  p.  2 1  & — GraugQtigen,  KartUtt,  TabeL 
B.  6s. — SchwuxgiltigerE,  Haut.  e.  74. — Cuivie  gris  aneni- 
ten,  Htay,  Tabl.  p.  87— Schwangilt^era,  Hmu.  Handb. 
b.  i-  B.  I6& — Sdiwarserz,  Hoff".  b  iii  s.  127. — Ajitiinanial 
Grey  Copper,  Aikin,  p.  86- 

Extemal 


am.3.  PYRITES.]   2.TETHAnEDRALC0PPKt-I*YBlTES.      Sfl 
[S^itp.  i.  aiedi  Copftr, 

Exlfrvnl  Charaiiers. 

lis  colour  is  iron-black,  wliicli  sometimes  inclines  to  sleel- 

^' 

It  occurs  ma^ive,  disseminated;    and  crystallised  in  the 

vRoy'iag,  figures : 

1.  Tetrahedron. 

a.  Perfect. 

b.  Bevelled  on  the  ed 

minated  with  thrc 
lateral  planes. 

c.  The  preceding  figure,  in  which  the  summits  of  the 

aciuni nations  arc  truncated. 

2,  When  the  acuminations  on  tlie  angles  of  the  tetra- 

hedron become  so  large  that  its  otiginai  planes  dis- 
appear, tlien  a  rhomboidal  or  garnet  dodecahedron 
is  formed. 
The  crystals  are  generally  splendent,  and  are  often  in- 

with  a  thin  cruBt  of  copper- pyrites, 
internally  it  is  shining  and  splendent,  and  the  lustre  is 


yes,  and  the  angles  flatly  acu- 
B  planes,  which  are  set  on  the 


e  fhirture  is  email  and  imperfect  cunchoidol. 
me  hardness  as  grey  copper. 
It  is  brittle,  and  very  easily  frangible. 
Bpeciiic  gravity  4.842,  4.893,  Ullmann. 

Chcmknl  Characters. 
the  blowpipe,  it  decrepitates,  and   then   melts 
A  black  cupreous  bead,  giving  out  a  white   anlimo- 
vapoup. 

ConatiUimt 


Conftitwnt  Partt. 


romtsch 

Anna- 

ZilU  in ' 

SlWeniel 

Kajinik  In  Tnia- 

in  Hun- 

becgin 

Cla™. 

near  Wolf- 

Peru. 

sjlvutii. 

garj. 

Saxonf. 

thai. 

Rch. 

Copper,      37.T5 

39.00 

*0,!S 

37.50 

S5.50 

8TJW 

19.fiU 

83.00 

iD.00 

il.00 

8»iO 

Sulphur,      SB.00 

8fl.00 

ia5o 

Sl.W 

!£.A0 

s:.rs 

SilTcr,         0.S9 

0.30 

3.00 

iai5 

lais 

Iran.           %»S 

T.iO 

)3.50 

6.50 

LiM^.,  S.7S  L72.        S.TO  IM  LTS  t» 

loooo       loooo    lodoo    loaoo       loaoo       uxloo 

fbpnfjl,  BdU  b.  It.  I.  M.  ee.  73.  ft  Sa 
Fnm  thne  anatftei,  it  appean,  that  tha  (Mtntial  cfnapaMM  patti  of 
Bhek  CopjMr  an,  Cap^,  AxUaaaaj,  Iran,  and  Sulphwi  ud  that  Uk 
SUmr,  L«4.  Zinc,  and  Mercury,  ai«  cnlj  acddeotallT  niUcd- 

Gec^iiogtic  and  Geographic  Situations. 

Ewvpe.—~It  occurs  in  vedns  that  traverse  tranatuHi 
roc\ui  at  ZilU,  in  the  Clausthal  ia  the  Hartz  * ;  Aona- 
bei^  in  Saxony ;  in  the  miae  of  St  Wenzel,  at  Wttlf- 
ach  in  the  Sdiwanwald ;  aX  Kapnik,  in  red  mao^iKW ; 
at  Nagyag,  along  with  iron-pyiitcs,  grey  ct^per,  and 
quartz ;  at  Erenuutz  and  Poratsch  in  Hungary ;  and  Al- 
tcmont  in  Dauphiny. 

Jmerica.— 'In  Peru,  in  veins  in  alpine  limestone. 

Use. 
It  is  woriied,  both  as  an  ore  of  copper  and  as  an  ore  of 
silver. 

>  Observatioiu. 

*  The  ciyatali  found  at  Zillo,  are  generally  invcatcd  with  a  cmt  c^ 
coppar-pjrltta. 


IITES.]         •  WHITE  COPPER-PVRITES.  SSS 

Oliservations. 

.  It  has  been  confounded  wiib   Grey  Copper,  but  it 
w  be  distuiguished  from  it  by  its  iron-black  colour,  splen- 
t  lustre,  and  small  conchoidal  fracture. 
;  It  is  intermediate  between  Brittle  Silver-glance  and 

f  CoppCT. 

i  It  is  the  most  compounded  of  all  the  oies  uf  copper. 


*  WTiite  Copper. 
Weiss  Kupfi-rerz,  Wemtr. 

Weisslich  Kies-kupfererz,  Henkets  Kieahistorie,  s.  210 — Mi- 
nera  Cupri  alba,  WnlL  t.  ii.  p.  280— Weiss  Kupfererz,  Wer- 
ntr,  Pabat.  b.  i-  s.  83.  Id.  Wid.  s.  750.— White  Copper^ore, 
Xinv.  vol.  ii.  p.  15S. — Weiss  Kupfererz,  Etlner,  b.  iii.  s.  50o. 
Id.  Emm.  b.  ii.  s.  236. — Mine  de  Cuivre  blanche  araenicale. 
Lam.  t  i.  p.  201 — La  Mine  de  Cuivre  blanche,  Brocli.  t  ii. 
p,  ITS^Weisi  Kupfererz,  lieuss,  b.  iii.  s.  425.  Id.  Lud.  b.  i. 
■.224.  /it  Sac*.  2ier  th.  S.184.  Id.  Bert.  s.  397 .  Id.  Lam- 
,  Tabel.  s.  58.  Id.  Karstm,  Tabel.  s,  62.  Id.  Haat. 
^T«^-W«ias  Kupfererz,  llatis.  Huidb.  b.  i.  s.  15y.  Id. 
>^  b.  L  a.  131. — White  Copper,  Aikin,  p.  87- 

External  Cltaractcrs. 
s  colour  is  intermediate  between  silver-white  and  brass- 
On  the  fre.sli  fracture,  it  soon  becomes  taniished 
b  a  greyish -yellow  colour. 
St  occurs  masMve  and  disseminated. 
Internally  it  is  glistening,  with  a  metallic  lustre. 
The  fracture  is  small  and  fine-grained  uneven. 
The  fragments  ore  indeterminate  angular,  and  rather 
Klgcd. 

It 


MM  GBH.  5.  co^PBR-rrEurss.     {cL  3.  kbtal.  mix. 

ItiBsemUhard.  > 

It  is  brittle,  and  eaaly  franpble. 

Specific  gravity  4.500,  llaMeAerie.      ' '' 

Chemical  Ciaraci&ti. 

Before  the  blowpipe,  it  yidlds  a  white  arsenical  viqpour, 
and  mdts  into  a  gxeyish-black  dag. 


ConHUuent  Parts. 

Henkd,  who  gave  the  first  account  of  this  ore,  informs 
U8,  that  it  contains  40  parts  of  Copper,  and  the  remainder 
consists  of  Iron,  Arsenic,  and  Sulphur. 

GeognofHc  SUuaiton. 

It  eoeurs  in  vona  and  mineral  beds  in  primitivtt  and 
transition  rodn.  It  is  usually  accompanied  with  oopper- 
pyrites,  and  copper-glance  or  vitreous  copper-ore,  seldcmier 
with  grey  copper,  copper-green,  red  copper,  blue  copper, 
-and  native  silver. 

Geographic  Situation. 

Europc^^ln  the  mine  called  Huel  Grorland  in  Corn- 
wall; in  the  mines  Lorenz  Gegenirum  and  Elias,  near 
Freyberg  in  the  kingdom  of  Saxony ;  Rudelstadt,  Alten- 
berg,  and  Eupferberg  in  Sileua ;  Lauterberg  in  the  Hartz; 
Frankenberg  in  Hessia;  Christophsthal,  near  Freiiden- 
stadt  in  Wurtemberg ;  Strazena,  behind  the  Creutzbeig  in 
Upper  Hungary. 

^no.— Catharinenburg  in  Siberia. 

America. — Chili. 

•  ObJteriHtiionJt. 
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Observatitmg. 

.  Il  has   been   frequently  confounded   with   Copper- 

jrites,  Ct^per-glancc,  Grey  Copper,  and  Arsenical-py- 

It  is,  however,  easily  distinguished  from  C(^iper- 

Coppcr-gltmce,  and  Grey  Copper,  by  its  colour ; 

t  from  Jrsniical^pyriles  by  Us  inl'erior  specific  graTity. 

,  It  L3  an  intermediate  species  between  copper-pyrites 

&  arsenical-pyrites, 


Genus  VI.— TIN-PYRITES  •. 
Tiis  genus  cont;uns  one  species,  viz.  Common  Tin-Py- 

1.  CoiDinon  Tin-Pyrites. 
Zinnktes,  Werner. 

\  Wid.  8.  875. — Tin-pyrites,  Kine.  vqI.  ii.  p.  200.— Ziimkies, 
I.  &  418.— Etain  sBlphupf,  Lam.  t.  i.  p.  279-  Id. 
V.  p.  154. — La  Pyrite  d'Etain,  ou  I'EtAJn  pyriteux, 
OrA.  t.  ii.  p.  332, — Zinnkies,  Reust,  b.  iv,  s.  286.  Id.  Lud. 
|h  i.  S.  3&J.  Id.  Sack.  Si«r  th.  s.  35*.  Id.  Bert.  s.  440.  Id. 
kt,  b.  iii.  s.  5<)]. — Etain  au1phurf<,  Lucas,  p.  1.51. — Zinn- 
,  Leonhard,  Tabel.  s.  75. — Etain  pyriteux,  Brwig.  t.  ii. 
k  191, — Etain  sulphuri',  or  Mussif  nutif,  lirard,  p.  337.^ 
,  Karsim,  Tubel.  s.  "0.  Id.  Uaut.  t.  74. — Etain 
|Vot.III.  X  sulphur^, 

*  Althou^  this  rainernJ  ia  plarcd  here  Tor  the  present  as  a  distinct  ipe- 
tUm,  ma  ■boulil  not  tie  inirpriKd  lo  And  that  it  is  b  mixture  of  Sulphurcu 
■if  Copper  and  Itvn,  with  necbuiically  diltUicil  Tin. 


tt6  oxM.  8.  TiK-rrftiTBs.       [cl*  &  iotal.  mi  v. 

su^iliiif^,  HeSig,  TabL  ii.ia8.r--8iil|iiiiuetof  Tin,  JSi{,v^ 
p.  154^— Zfamldet,  Hama.  Handb.  b.  L  t.  l6l.    Id. 
h.i(9.$.  51.--11ii.Fjrrite^  Mm,  p.  117. 

Its  oolour  is  mtennodiate  between  rt^-grej  and 
jfllknr,  Imt  umidQiy  mare  mdined  to  the  first 

It  occurs  masHve  and  disseminated* 

IntemaUy  it  ts  glistening,  sometimes  flliiniqg,  and  the 
lustre  is  metallic. 

The  fracture  is  mmJI  and  uMuse  pained  uneren ;  some, 
times  inclining  to  mall  and  imperfect  condtnidaL 

The  fragments  are  indeterminate  angular  and  Uunt- 
edged. 

It  yidds  eaaly  to  the  knife. 

It  ts  brittle  and  eaaly  frangpUe. 

Spedfic  gravity,  4.860,  Klaprath. 

It  is  not  magnetic. 

Chemical  Charaden. 

Before  the  blowpipe  it  exhales  a  sulphureous  odour,  and 
mdts  easily,  without  bdng  reduced,  into  a  black  scoria. 
It  communicates  a  yellow  or  green  colour  to  borax. 


CmstitumtPa 

trts. 

Tin, 

84 

S6.60 

Copper, 

■       86 

80.00 

Iron, 

8 

12.00 

Sulphur, 

«6 

30.50 

Earthy] 

Matter,   i 

99 

100 

Xlaprothy  Bat.  h.  v 

TlaoroHL 

Bdt  b.  ii. 

8.880. 

8.  257.«-864. 
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ItbftfcMn  luthoto  Ibund  mlym  Ctnmwall,  as  st  9t 
A^  ttittW  e«7ii^  Bod  BMk,  aad  Biiri  aoorio-,  Aft. 
msKted  with  ores  of  coppW 'AkI  Wnde,  and  ia  snull  ToiiB 
m  mmta  at  8t  BGdud^  Mount 


Iti  oalaff  and  greater  hardacn  distingaidt  k  fiaa  (!tp- 
ptr-Pyritea:  inferior  hardoeas,  and  different  coloar  and 
«(u^  ^1^  /inpn-i^ritet;  and  inferior  tpeciSc  gt»vi^ 
■n  fldlouT  '*r*"y'^  it  irou  Qny  (\fptt. 


CEH.  1.  COPPES-ntANCE.  [cl>3.  HKTAUVIN. 


OftDER  rr.    GLANCE. 

Grnds  I.— COPPER-GLANCE,  or  VITREOUS 

COPPER. 

Eupfcr-Glanz,  Afoha. 

ThU  genus  contains  one  species,  \-iz,  Rhomboidal  Cop- 
per-Gl&nce.     •  Variegated  Copper. 

1.  Rhomboidal  Copper-Glance,  or  Vitreous  Copper- 
Ore. 
Eupferglaa,  Werner. 

This  species  is  divided  into  two  subspecies,  viz.  Coid- 
pact  Cajq)er-Glaiice,  and  Foliated  Coj^Kr-Glance. 

first  Subspeckt. 

Compact  Copper-Glance,  or  Compact  Vitreous 
Copper-Ore. 

Dicbtes  Kupferglas,  Werner. 

Caprum  Titrenm,  WtUL  Syst  Min.  toL  ii.  p.  S77.— Dichtes  Kop- 
tag]aa.  Went,  Pabrt.  b.  L  s.  71. — Compact  Vitreous  Ctppo- 
on,  Khw.  ToL  ii.  p.  144.— Dichtes  Kupf!n|tlaiu«K,  E^ntr, 
b.  ilL  t.  476— Kupferglas,  £nia>.  b.  ii.  >.  8SS.— ^^ttb  nil- 
phurt,  Hmy,  X.m.  p.  551.-555. — Le  Cuivre  vitrrax  com- 
pocte,  BrocA.  L  JL  p.  162.— Dichter  Kupferglans,  Rem, 
b.iiL  1.401.  /(f.  LiMf.  b.  i.  B.  SSa  Id.  SkL  V»  lit.  *.  11$. 
Id.  Bert.  ■.  883.  Id.  Moit,  b.  iu.  s.  SSS.  Jd.  Ltamkard, 
TabeL  s.  57'— Caine  suli4iur£,  Bromg.  t  ii.  p.  SIS.  M 
Brard,  p.  889.— Gemoner  Kupfogkni,  KartltM,  Tabd 
•.6S. 


UwAqIANCE.]       1.  RBOMBOIDAL  COPPEK-GLANCE. 

{5ubp.  1.  Cam-pact  Copptr-glancr,  at  Compact  Vilreoat  Coppa-ort. 

Id.  Ham.  B.  71. — Grey  Sulphuret  of  Copper,  Kid, 
I  Vol.  ii.  p.  \0f). — Cuivre  siilpburt,  Haiii/.  Tabl.  p.  87— Didi- 
|ter   Kupturglanz,    Ua,u.  Hnudb,  b.  i.  s.  H2.       Id.  lloj)'. 
104 — Glance  Copper,  Aikin,  p.  84. 

External  Characters. 

I  lis  colour  is  blackish  Ictul-grcy,  which  sometimes  iiidiiies 

fei  Dt«el-gTey,  and  tu  ii-on-black,  and  htu  oheii  a  tempered- 

;1  coloured  tarnish, 
I  It  occurs  massii'c,  disseminated,  in  plates,  metnbnuies  ; 
1  wmetimcs  crystallised. 
Its  primitive  form  is  a  rhomboid,  whose  dimensions  ore 
itaknown.      The  following   are   some  of   its    secondary 
ligures: 

1.  Low  equiangular  ^x-^ded  prism,  which  is  some- 
times BO  short  as  to  t(>rm  a  eix-sidcd  table. 
S.  Preceding  Hgiire,  in  ^vhicb  the  alternate  angles  are 

truncated. 
S.  Prism  in  which  the  terminal  edges  are  truncated, 
and  the  truncating  planes  oje  inclined  to  the  late- 
ral planes  under  an  angle  of  151°  52'. 
4.  Prism  truncated  a.t  in  the  preceding,  but  in  which 
'  the  truncating  planes  are  inclined  to  the  lateral 
planes,  under  an  angle  of  121°  ^7'. 
,  Double  ^x-sided  pyramid  ;  two  varieties ;  one  form- 
ed from  the  truncations  of  fig.  'A.  and  another  from 
the  truncation  of  fig.  4. 
LThc  crystals  are  small  and  very  small,  seldom  middle^ 


Bxtemally  it  is  shining. 

Intenially  it  is  intermediate  between  shining  ond  glis- 
tening, and  sometimes  even  passes  into  glimmering:  it  is 
most  commonly  glistening,  and  the  lustre  is  metallic. 

The 


880    .     iOSM.  1.  corpsm^i^i^vcs.        [ci.  8.  metaju  xul 

The  firacture  is  small  and  fine-gfained  uneven,  wtiA 
passes  into  smdl  eoodibidal ;  also  into  large  and  flat  cod- 
choidal^  and  sometinies  into  even. 
*  The  fragments  are  indetemunate  angular,  and  mote  or 
less  sharp-edged. 

It  retains  its  odour,  and  is  shimng  in  the  streak. 

It  is  harder  than  gypsum,  and  sometimes  as  hard  as  cal- 
careous-^Mff* 

It  is  perfecdy  sectile. 

It  is  rather  easily  firangiUe. 

f^peofic  gravity  6.5,«"-4.8^  Jfoks. 


Ccpiper, 
IroD, 
Sulphur, 
Silica, 

SOmiau 

7a06 
*M 

18.60 
0.76 

78.80 

OM 

tt.00 

Loss,    1.00 

100.00 

KlaproAy  Beit  b.  ii. 

S.S79. 

Second  Subspecies. 

loaoo 

lUd.  b.  iv. 
S.89. 

Foliated  G)pper-Glanoe,  or  Foliated  Vitreous 

Copper-Ore. 

Blittriches  Kupferglanz,  Werner. 


Id.  Werner,  Psbst  b.  i.  s.  73.— Foliated  Vitreous  Copper-ore, 
Kirm.  voL  ii.  p.  14&— Blattriges  Kupferglansers,  £iter, 
li.iiL  s.  477«— Blattriges  Kupfeiglas,  £iiisi.  b.  iL  s.  225.^Le 

Cuivie 


K.}     1.  HHOUBOIOAL  COPFEU-ttLAKCE.       331 

[Suhp,  g.  Foliaiid  Coppa-glBucc  or  Foliated  Fitrtaut  Capper-ore. 

uivre  vUreux  iuuelleux,  Broc/i.  t  ii.  p.  iSi. — Bliittriches 

iupfetglana,  Heiut,  h.  Hi.  a.  403.     Id.  Lad.  h.l  b.  382.     Id. 

8.    Id.  Bert.  s.  385.  Id.  Mo/u,  b.  iL  8. 260. 

F^  Ltonliard,  Tnbel.  b.  57- — Scliuppiger  Kupferglanz,  Kar- 

icH,  Tabel.  a.  62. — Cuivre  sulpburc  feuillete,  Ha'ny.      Id. 

^Hattt.  B.  73. — Bliittricher  Kupferglanz,  Hatis.  Handb.  b.  i. 

-Blatlriges,  Kupferglas,  IIoJ}'.  b.  iii.  s.  109. 

Exlental  Cluiracters. 
Its  cobur  ifi  the  same  as  ihal  of  tlie  preceding  subiipc- 

it  occurs  mas^ve,  disseminated,  in  granular  concretions, 
t  very  rarely  crystallised,  in  the  same  figure  as  the  com- 
I  aubepecies. 
lutfmalty  it  in  shining,  which  sometimes  passes  to  splcn- 

l,  sometimes  to  glistening,  and  the  lustre  is  metallic. 
The  cleavage  is  not  very  distinct ;  one  cleavage  is  paral- 
■with  the  terminal  planes,    and   other    three    witli    the 
»tioDs  on  the  alternate  angles  of  the  prism. 
Tbe  fhiginents  are  indeterminate  angular,  and  blunt- 
Mi. 

a  the  remaining  characters,  it  agrees  with  the  preceding 
bqteaes. 

Chemical  Characters  of  the  Species. 

•  Before  the  blowpipe,  on  charcoal,  it  melts  very  easily, 
and  yields  a  globule  of  copper,  covered  with  a  blackish- 
coloured  scoria.  When  melted  with  borax,  it  communi- 
]  colour :  and  when  digested  with  am- 
I,  it  tinges  it  blue. 
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CanHiiueni  Paris. 

.  Copper,               -  -  TSJiO 

Sulfur,               .  -  IftOO 

Iron,                   .  -  0JJ5 

QuarU,  -  -                    1.00 

lOOM 
UUmamL 

GeognoHk  Situation, 

It  occurs  in  veins  and  beds  in  primiture  rocks ;  also  in 
beds  in  bituminous  marl-8late»  and  in  floets  amjgdpIoicL 
The  aooompanying  minerals  in  the  primitiTe  wod  trann- 
tion  rocks,  are  copper-pyrites,  grey  copper,  blue  copper, 
malachite,  copper-green,  and  red  and  brown  iron  cnres,  with 
calcareous-spar,  and  quartz ;  in  the  floetz  rocks,  it  is  asso- 
dated  with  copper-pyrites,  and  variegated  coppar. 

Geographic  Situation. 

Europe.^'It  occurs  in  small  veins,  akng  with  heavy- 
spar,  in  transition  rocks,  at  Fassney  Bum  in  East  Lo- 
thian; also  in  Ayrshire;  and  in  the  Fair  Isle,  utuated 
between  Orkney  and  Shetland;  at  Middleton  Tyas  in 
Yorkshire;  Llandidno  in  Caernarvonshire;  Cook^s  Kit- 
chen, Carvath,  Tincroft,  Camborne,  Huel-Muttrd,  and 
Bullen  Garden,  in  Cornwall :  in  the  mines  of  Friedrichs- 
minde  and  Glittersberg  in  Norway,  along  with  quarts, 
malachite,  variegated  copper,  &c. ;  also  in  the  nunesoT 
Kongsberg;  at  Atwod  and  Sunnerskog  in  Sweden;  in 
Hessia,  along  with  grey  copper,  white  copper,  malachite, 
brown  iron-<H«,  tile-ore,  variegated  copper,  copper-py- 
rites, sparry  iron,  white  cobalt,  quartz,  and  calcareous- 

qpar; 
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r;  in  Tliuringia, 


IDAL  COVPEK-O LANCE. 


bituiDuious  marl-slate,  ossociated 
I  coppor-pyrites,  and  variegated  cupper ;  in  diHercnl 
I  in  the  Sa\on  Erzgebirge,  where  it  is  acoomiianicd 
1  ores  of  copper,  iron,  and  salver ;  tlms,  at 
^eshiibel,  it  tx'curs  along  wlUi  copiJcr-pyriles,  iron- 
pyrites,  compact  and  ixrlirv  red  iron-ore,  native  silver,  and 
IttineUar  hcavy^jiar  ;  and  at  Deutsehneudorf,  with  quart/, 
litlunnarge,  ocbry  red  iron-ore,  and  wippiT-green ;  at  Grau- 
pcn  in  Bohemia,  with  grey  copper  and  copper-green :  in 
talc-slate  in  Kforavia :  in  amygdaloid  in  Deux-1'onts :  at 
Schwoz  in  the  Tyrol,  along  with  tibrous  malachite,  slaggy 
ironshot  copper-gteen,  and  bhie  copper ;  in  the  Leogang, 
and  Limbcrg  in  Bavaria :  in  Silesia ;  in  the  Klnz^thal 
in  Suabtn,  along  with  copper-green,  malachite,  and  quartz, 
in  veins  that  traverse  gneiss :  Catalonia  ui  Spain :  in  priuii- 
jjfl  limestone  at  Saska,  in  the  Bannat  of  Teineswar;  and 
pungary. 

—In   great  abundance  in  diiFerenl  mines  in   the 
n  Mountains. 

—In  small  ({uantities,  along  wiUi  copjxo'-green 
Igquartz,  in  We^t  Greenland. 


Observations. 

,,  Cranpoct  and  Foliated  Copper-glance  arc  sometimes 
ninded  with    Grey  Copper,  but  may  be  readily  dis- 
lUshed  from  it,  by  their  being  sectile,  whereas  grey 
B  brittle.     The  red  colour  and  red-coloured  streak 
ied  Copper,  distinguish  it  at  once  from  copper-glance ; 
I  Siiver-ghnce  or  Sulpkureted  SUver,  although  some- 
resembling  the  two  subspecies  of  copper-glance  in 
aspect,  yet  may  be   readily  distinguished   from 
1  by  an  obvious  clioracter,  viz.  Its  cutting  readily  in- 
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to  fllioes  with  a  knifed  iriiereas  these  nmenis  lepnate  mto 
anall  graiiis  when  we  attempt  to  cut  them. 

JL  The  tanuthed  vuieties  of  Conpact  and  Folialed 
Copper-i^anoe  indine  to  Variegated  Q^iper. 

8.  The  Prankenhfflg  or  Heawan  cotiweeys  iiwiitfnueil  hj 
authon,  are  aometiiiies  aggregatioiis  of  mall  orjiids  of 
coppcr-glaiieg ;  aometinies^  aooordiiig  to  M.  Monch,  true 
petrifitetionB  of  a  phalaris,  (Phahuris  pulpofla?)^  ninpfrf 
of  oopper-gIaiioe»  white  copper  and  gr^  ooppor.  Thef 
are  sometimes  invested  with  a  thin  cover  of  nadve  sUnr. 

4ii  It  is  rather  a  rare  mineral,  and  the  only  cuunlry  in 
which  it  has  been  met  with  in  great  quandtjr^  ia  Siberia. 

•  Variegated  Copper. 

Buntkupfererz,  Werner. 

Cuprum  lazureum.  Wall  t  ii.  p.  278. — Bunt  Kupferers^  Werner, 
Pabst.  b.  i.  8.  73.  Id.  Wid,  s.  744. — Cuivre  sulphur^  violet, 
De  Born,  t  ii.  p.  311. — Purple  Copper-ore,  Kirw.  voL  ii. 
p.  142« — ^Bunt  Kupfererz,  Estner,  b.  liL  s.  489.  fd.  Emm> 
b.  ii.  8. 228« — ^La  Mine  de  Cuivre  panache  ou  violette,  BrocA. 
t.  ii.  p.  166. — Cuivre  pyriteux  hepadque,  Ho^y*  t.  iii.  p.  536. 
— Buntkupfererz,  Reuss,  b.  iiL  s.  410.  Id.  Lud.  b.  i.  §.  222. 
Id.  Suck.  2ter  th.  8.  179-  Id.  Bert.  s.  3S5.  Id.  Moks,  b.  iii. 
8.  248.  Id.  Leonhard,  Tabel.  8.  57* — Le  Cuivre  pyriteux 
panache,  Brong.  t  ii.  p.  215. — Bunt  Kupferers,  Karsten, 
TabeL  8.  62.  Id.  Haus.  s.  74. — ^Variegated  or  Iridescent 
Sulphuret  of  Copper,  Kid,  voL  ii.  p.  108. — Cuivre  pyriteux 
hepatique,  Hauy,  Tabl.  p.  86. — Bunt  Kupfierers,  Haus, 
Handb.,  b.  i.  s.  163.  Id.  Hoff.  b.  iii.  s.  1 10. — Purple  Copper, 
Ailnn,  p.  85. 

External  Characters. 

Its  fresh  colour  is  intermediate  between  copper^red  and 
pinchbeck-brown  ;   it,  however,  soon   acquires  a  tarnish, 

which 


^i.GLAMCE.]  "    VAKtEUATED 

[i  U  first  reddish,  ihen  tlie  red  passes  succesdvely  in- 
EvkJet-blue,   nzure-blue,    and  eky-blue,  and  lastly  inlo 
n  i  yet  Be\'eral  of  these  colours  are  to  be  observed  on 
,  so  that  it  has  a  variegaled  aspect,  and  of 
B  colours  the  blue  is  usually  the  predominant,  and  tlie 
irs  only  in  spots. 

■s  massive,  disseminated,  in  plates,  in  membranes ; 
bcs^BtaUised  in  six-^ded  prisms. 

lily  it  is  shining  or  glistening,  and  the  lustre  is 

The  fracture  is  small  and  rather  imperi'ect  conchoidai, 
nbicfa  sometinies  approadies  to  (ine-gratncd  uneven. 

The  ii-agmenifi  are  indeterminate  angular,  and  rather 
sharp-edged. 
Neither  colour  nor  lustre  are  changed  in  the  streak. 
It  is  soft 

It  is  sectile  in  a  slight  degree. 
It  is  easy  frangible. 

dfic  gravity,  from  the  Uannat,  4,956,  Kirwan.  From 
.983,    Kirwan.      5.051,  Bralliaupt.      5.467, 
S.033,  Bmtmcni. 

Chemical  Characters. 
I  is  fusible,  but  not  so  easily  a.s  copper-glance,  and 
K  less  ebullition,  into  a  globule,  which  acts  powcrfiiUy 
2  mimetic  needle. 

Cotwtilvent  Parts. 
From  Hilterdahl  in  Norwajr.  Prom  Budelstadc  fn  SilaU. 

C<^ipcr,  ■         69.50  58 

Sulphur,         -  19.00  19 


7.50 
4.00 


18 


Ktaproth,  Beit.  b.  i 


Geognostic 
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It  oociin  in  veiiis  in  primitive  and  tnuMidoo  iDck%  pff- 
ticukriy  in  gnoM^  mica-alate,  talc-tlatei  and  gregrwaoke. 
It  JA  also  met  with  in  floetz  locks^  as  in  beda  in  hitimiinnMi 
marl-slate.  In  these  repodtories^  it  is  asHoriated  with  gnj 
copper,  oopper-pyrites,  copper-glance  or  ^^treouB  copper- 
ore,  oopper-green,  malachite,  inm-pyiites^  Uend^  farava 
iron-ore,  quarts,  comnym  garnet,  faeavy-epar,  cakaieoinr 
spar,  tremolite,  and  actynolite« 


Geographic 

Eurcpe^^^lt  is  finmd  in  Cook^s  Kitdien  and  Tinooft 
mines  in  Cornwall,  along  with  grey  copper,  copperyyriUM^ 
&C. ;  in  the  nunes  of  Arendal  in  Norway,  where  it  is  asBo- 
dated  with  cofqper-glanoe  or  vitreous  copper,  ooppo^py- 
rites,  and  common  gafnets;  in  beds  in  gneiss  at  KoiigBlxf]|^ 
also  in  Norway,  along  with  native  alver ;  at  Lauterberg 
in  the  Hartz,  in  veins  that  traverse  grey-wacke,  akxig  with 
copper-pyrites,  and  tile-ore ;  and  in  the  Fluss  Mine,  in  tbe 
same  country,  along  with  fluor-spar,  lamellar  hesvy^spar, 
calcareous-spar,  and  blue  copper ;  in  the  Saxon  Erzge- 
birge,  along  with  grey-copper,  copper-glance,  co]^»r-py« 
rites,  and  difTcrent  ores  of  silver;  in  Intuminous  marl- 
slate  in  Mansfield  and  Thuringia ;  at  Kupfcrbeig  in  Si- 
kaa,  in  a  metalliferous  bed,  along  with  copper-pyrites, 
blue  copper,  malachite,  tile-ore,  copper-glance  or  vitreous 
ccqiper-ore,  arsenical-pyrites,  iron-pyrites,  lamellar  heavy- 
spar,  brown-spar,  calcareous-spar,  and  heavy-spar;  at 
Olonez  in  Rusaan  Finland,  with  iron-pyrites,  copper-py- 
rites, copper-green,  and  quartz ;  at  Swappawari  in  Li^ 
land,  in  quartz  and  mica-slatc;  in  Transylvania,  along 
witli  amethyst;  at  Dognatska,  with  common  garnet,  blende, 

copper- 
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ca|^>et^pyrite3,  copper-green,  aiid  malachite,  in  calcareous- 
xpKT  or  quartz ;  and  at  Oraviczo,  along  witli  calcareous- 
spar  and  asbcstous  iremolite. 
^ia,— At  Schlangenbcrg,  along  with  quartz,   brown. 
,  and  homstone ;  and  in  the  Fochadjaschinclio  mines, 
ciat«d  witli  malachite,  blue  copper,  and  quartz. 

a.— At  Cuquimbo  in  Chili,  along  with  copper- 
Ittn  and  malachite. 

Uses. 

ECc^iper  is  extracted  from  it,  hut  is  not  so  easily  reduced 
-glance.     It  yields  fiwo  50  to  70  per  ctnt.  of  cop- 


Obaervat'ions. 

.  Its  external   characters  and   chemical   composition, 

r  that  it  is  intimately  connected  with  copper-glance. 

,  It  occurs  e<^unliy  abundant  with  copper-gloncc,  but 

I  in  such  great  quantity  as  copper-pyrites. 

.  This  variety  diSbrs  from  copper-glance  or  vitreous 

er-ore,  witli  respect  lo  its  component  ports,  in  con- 

Bing  a   smaller  proportion  of  copper,    and   a   greater 

rtion  of  Iron.      The  variegated  colour  is  suppoe. 

■by  Klaproth  to  be  owing  to  the  slightly  oxidated  stale 

rthe  metal :  bo  in  steel,  and  other  metallic  substances, 

f  beginning  of  their  oxidation  is  indicated  by  a  similar 

tity  of  enlours.      In   the  last-mentioned  substances, 

,  the  change  of  colour  is  only  superficial,  for  the 

D  of  the  atmosphere  can  only  act  upon  the  surface 

Bfhe  metal  :  in  the  variegated  cnj)per-ore,  the  diversity 

r  penclrutes  the  whole  mass,  in  consequence  of  the 

I  distribution  of  the  oxygen  tliroughout  the  sub- 

c  of  tlie  ore.      As,   however,   the  oxidation  is  slight. 
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the  metal  is  disposed  to  abfloib  a'fivtker  portioB  of  oij- 
gen;'  ad  the  um&rm  bnywn  eakur  is  gmduiBy  prodiieed 
in  ooDsequenoe^  as  often  as  a  fresh  smfree  te  eapuacd  to  Ae 
adioB  of  tfae  «nr  *. 

4i  It  im .  ffannny  cunnmndffd  widi  CSonpcp^g^HM^ 
Copper-pjiHeSy  and  Red  Copper;  but  Werner  aseertam- 
ed  H  to  be  a  difllinct  ipecies,  and  gave  it  Hs  pieaent  naaae 
from  its  tarnish,  which  is  one  of  the  mosl  striking  ftalum 
in  ito  external  aspect 


Genus  II.— SILVER-GLANCE,  or  VITREOUS 

SILVER. 

Silber-Glanz,  Mcha. 

This  genus  contains  two  q)edes,  vis.  Hexahedial  Siher- 
Glano^  and  Rhombmdal  Silver-Glance.  *  White  Silm. 
«•  Grey  SUver. 

1.  Hezahedral  Silver-Glance. 

Hexaedrischer  Silber^knz,  Mchs. 

This  species  is  subdivided  into  two  subspedes,  vis.  Com- 
pact Hexahedral  Silver-Glance,  and  Earthy  Hexahedrsl 


Kid*s  Min.  toI.  fi.  p.  106,  109. 


0RD.4.(il.AMCR.]       1.  HBXAHEDRAt  SILVER-OLA NCE. 
[Sttip.  I.  CiMpatt  lUxatiCtlral  SiUrr-slantt,  or  Comjiorf  l'jlrc«u 


Firtt  Subspecies. 


Dichtes  Gianzerz,  Hautmann. 


^Bsipact   Hex&hedral    Silver-Glance,  or   Compact 
^^ft  Vitreous  Silver. 

^^BKn  Argent!  vitrea.  Wall.  t.  ii.  p.  SiQ. — Mine  d' Argent  vi- 
treuse.  Rami  de  LUU,  t.  iii.  p,  440. — Argent  vitreuse,  De 
Born,  t.  ii.  p.  424.— Glflsera,  Werner,  Pabst  h.  i.  s.  33.  Id. 
WuL  a.  696. — Sulphurated  Silver-ore,  Kirrv.  vol.  ii.  p.  115. 

»~^e9dmieidigeB  SitbergltuiEerz,  Eilner,  b.iii.  8.  370. — G1b»- 
bx,  Emm.  b.  u.  s.  175, — Ai^ent  vitreuae,  Lam.  t.  i.  p.  120, 
td.  Bmek.  t  ii.  p.  134. — Argent  sulphur^,  Haiiy,  t  iii.  p.  3^8. 
_»0H— GUneer*,  Reuas,  b.  iii.  s.  348.  Id.  Lud.  b.  i.  s.  21*. 
td.  Suck.  2"r  th.  3.  1 42.  Id.  Bert.  b.  366.  Id.  Moh,  b.  iii. 
t,  l44^_Geacluneidiges  Silber-glanzerz,  Hab.  s.  103. — Ar- 
gent sulphure,  Lucai,  p.  105. — Gknzera,  Leonhard,  Tabel. 
54, — Argent  sulphur^,  Brong.  i.  ii-  p.  251.  Id.  Brard, 
845. — GUnzerz,  Karsten,  Tabel.  8. 60. — Dichtes  Ctanzerz, 
1. — Suiphuret  of  Silver,  Kid,  vol-  ii.  p.  87^Ar- 
feat  sulphure,  IlaHy,  Tabl.  p.  74. — Dichtes  Gianzerz,  Haus. 
jHandb.  b.  i.  s.  1 37-— Glaserz,  Hoff.  b.  iii.  e-  57-— Sulphuret- 
SSver,  Ailmi,  p.  77- 

External  Characters. 

*She  colour  is  dark  blackish   lead^jey.     dn  exposure, 
its  surface  acquires  a  pavonine  or  tempered-steel  coloured 

It  generally  occurs   massive,   someUmcs  disseminated, 
and  in  membranes,  hut  seldom  in  plates ;  also  in  several 
■  external    shapes,    as  dentiform,   filiform,  capiU 
,  reticulated,  irregular  dendritic,  stalactitic,  wilh  glo- 
bular 
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bular  and  pyramidal  impraNnoDfl^'  eoRoded  and 
I^ious;  also  crystalliaed.     Its  crystalliflatiaiis  are  llie  fiiL 
lowing: 
•    1.  Cube,  which  is  either  perfect  or  truncated  on  its 
edges  or  angles,  or  on  both  at  the  same  time*. 
S.  Octahedron  f .     It  is  either  perfect  or  truncated  on 
its  angles  or  edges.    When  the  edges  of  the  oom- 
mon  baab  are  very  deejd J  truncated,  it  passes  in- 
to the  rectangular  four-sided  prism,  acuminated 
on  both  extremities  by  four  planes,  which  are  set 
on  the  lateral  planes. 
S.  Rhombcudal  dodecahedron,  wluch  is  fiormed  finom 
the  cube  or  the  octahedrcm,  by  the  truncation  of 
thrir  edges  J.    Its  edges  are  sometimes  truncated. 
4.  Double  dght-nded  pyramid^  flatly  acuminated  on 
both  extremities  by  four  planes,  which  are  set  on 
the  alternate  lateral  edges. 
The  last  mentioned  crystallisation  is  rare. 
The  crystals  are  seldom  middle-sized;   usually  small 
and  very  small ;   superimposed,   or  aggregated  in  rows. 
The  octahedron  is  generally  aggregated  in  rows,  the  other 
crystallisations    usually   superimposed.       The   cubes  are 
scnnetimes  hollow. 

The  surface  of  the  crystals  is  sometimes  smooth,  some- 
times drusy.  The  particular  external  shapes,  which  fre- 
quently terminate  in  crystals,  have  a  streaked  surface. 

Externally  it  is  shining  and  glistening,  and  when  drusy, 
faintly  glimmering. 

Internally 

*  Argent  tulphur^  cubiquc ;  Argent  sulphur^  cubo-octaedre,  HaUjr. 

t  Argent  lulphure  octaedre,  Ilalij. 

X  Argent  lulphure  dodecacdrc,  Hatiy.  S 
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!•  Cvrnpad  Btiohtdtat  SSvcr-glenvt,  or  Campact  t'lIrcolU  SUrrr. 

tXiiIemally  it  aJternales  from  shiniiig  to  glisloning,  and 

lustre  is  metaUic. 
The  rieavagc  is  rhomboidal. 

Tile  fracture  is  commonly  smaU-grmned  uneven;  some- 
times it  inclines  to  imperfect  small  and  flat  coiichoidal. 

The  fragments  are  indeterm'matc  angular,   and  blunt- 
edged. 
^  Its  lustie  is  increased  in  the  streak. 

s  harder  than  gy]>simi,  but  not  so  hard  as  calcareoiis- 

L  It  is  completely  malleable. 
Fit  is  flexible,  but  not  elastic. 
■It  18  dtflicultly  fran^ble. 

ecific  gravity  5.7, — 6.1,  Moh.j.. 

Chaiiical  Characters. 
Tore  tlie  bitm-pijic  it  luses  it.s  sulphur,  and  a  bead  of 
nlver  remains.  If  heated  gently  in  a  furnace,  the 
nilphur  dissipates,  imd  the  silver  appears  in  its  metallic 
Mate,  in  dendritic  and  capillary  forms,  resembling  some 
lieties  of  native  silver. 


^japetie; 

r 


ConHitiH'nl  Parts. 

Hinundsfunt.        From  Joachlmsthat. 
85  b4.8l 

15  li.19 

I  (JO  fl9.no 

Sla^'9tk.  KlapTotk. 


Gcugnostic  Sitiialion. 
It  is  one  of  the  most  frequent  of  the  ores  of  silver,  and 
ihi-re  are  few  forniaiions  of  that  metal  which  do  not  con- 
Voi..  III.  Y  l;dn 
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tun  it  It  occurs  principally  in  veins  that  traverse  primi- 
tive  and  transition  rocks,  such  as  gneiss,  mica-slate,  clay- 
slate,  and  grey-wacke ;  less  frequently  in  porphyry ;  and 
still  seldomer  in  granite.  In  these  vdns,  it  is  associated 
with  various  ores  of  silver,  copper,  and  lead,  and  also  of 
iron,  zinc,  cobalt,  arsenic,  and  more  rarely  with  native 
gold.  Of  llie  accompany'  irthy  minends,  the  follow- 
ing may  be  enumerated,  nz.  quartz,  calcareouk-spar, 
brown-spar,  heavy-spar,  fluor-spar,  and  homstone. 

Geograptnc  SUuaHon. 

Evrope.-'-'Fbai  on  was  formerly  met  with  in  thcwnk- 
ings  for  rilvor  at  Alva  in  Stirlingshire ;  it  hma  also  been 
found  mawTe  and  in  cubes  at  Herland  in  Craiivall,  and 
in  the  same  county,  at  Huel  Duchy,  with  red  and  nUive 
ralver ;  at  Huel  Basset  with  galena,  and  in  a  copper  mine 
at  Dolcoath :  at  Kongsberg,  it  occurs  in  veins,  along  with 
native  alver,  and  various  ores  of  that  and  other  metak;  in 
the  Hartz,  in  veins  that  traverse  grey<wacke ;  in  Saxony, 
in  Tons  in  gneiss ;  in  vans  in  the  granite  of  Altwolftch  in 
SuaUa ;  at  Annaberg  in  Lower  Austria,  in  v^s  that  tra- 
verse compact  grey-coloured  limestone ;  at  Joacfahmtlial 
in  Bohemia,  in  mica-slate  and  day-slate ;  in  porfriiyritic- 
syenite  at  Scfaonnitz  in  Hungary ;  and  in  Sardinia,  along 
with  ccaneoua  olver,  and  native  silver. 

Asia.— At  Schlangenberg  in  Siberia. 

.^mmoi.— This  ore  is  very  common  in  the  mines  (^ 
Guanaxuato  and  Zacatecas,  as  well  as  in  the  Veta  Bittainu 
of  Beal  del  Monte  in  Mexico ;  but  in  Peru,  where  it  al- 
so occurs,  it  is  much  less  abundant. 

It  is  hig^y  valtied  as  an  <hv  f^  silver. 


J.4>.  tll.AN'CE.]     1.  HEXAHEURAL  ^II.VEH-ULANl  E.       'Stii 
[SMii,!.  S.  Earlky  nciakedtal  Silver- glancr,  or  Earliy  Vilrcom  SiUrr. 

Observations. 

1.  Compact  Silver-Glance  is  dislinguishecl  from  native 
whether  fresh  or  tarnished,   by  its  colour,  ntreak, 

and  inferior  specific  gravity. 

2.  This  mineral  has  received  the   name   S'dver-Glancc 
from  its  shining  appearance :  it  is  also  named  Vilrcoua  S'lU 

Tre,  from  the  German  name  Glascrz,  wiiich,  howe\'er, 
■  but  a  corruption  of  glanz-crz. 


Second  SiilivjKcics. 

rtby  Hcxahedral  Silvcr-G lance,  or  Eailliy  Vi- 
treous Silver, 

Silbcracliivarze,  iViTiter. 

J»*rar«e,    fVid.  s.  69*.— Sooty  Silver-ore.  Kim',  vol.  it. 

L7>— SillierechwiirKe,  Eilner,  b.  iii.  s.  36^.  Id.  Eimn.  b.  li. 

—L' Argent  noir.  Brock,  t  ii.  p.  132. — Silberschwarsie, 

hk  iii.  B.  338-     Id.  Lud.  b.  t.  s.  213.     Id.  Suck.  Ster  th. 

Id.  Brrl.  s.  3C3.     Id.  Mo/u,  b.  iii.  a.  141.     Id.  Leoii- 

iard,  Tabel.  a.  54.  Id.  Kartlen,  Tabel.  a.  60.— Erdlges  Glmi/- 

Krz,  Haua.  s.  71- — Erdiges  Clanzeri,  Ham.  Hanilb.  I>.  i. 

s.  138— SilberschwHrze,  Ilof  b.  Hi.  a.  55.— Black  sulphu- 

K  reted  Stiver,  Aittn,  p.  77- 

W  E.ctemal  Clioracicm. 

Its  colour  is  bluisli-blaek,  which  sometimes  inclines  lo 
Uackish  lead^rev- 

It  seldom  occurs  massive,  sometimes  dissemii  atcd,  but 
ally  as  a  coating  or  crust 
^  It  varies  from  friable  to  Mttid. 

y  2  rmcninllv 
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Internally  it  is  dull,  posing  into  feeble  metallic  glim- 
mering. 

When  friable,  it  occurs  in  feeble  gliinmering  dusty  par- 
ticles, but  when  solid,  its  fracture  is  fine  earthy,  inclining 
to  uneven. 

The  fragments  arc  blunt-edged. 

It  is  feebly  translucent. 

It  is  very  soft,  sometinics  passing  into  friable.  ^ 

It  affords  a  metallic  shining  streak.  ^  , 

It  acnls  a  little. 

It  is  eanly  fmn^pble. 

It  u  aectile. 

Chenacal  Ckaraeten. 
It  b  eanly  funble ;  is  converted  into  a  ^aggy  mass,  con- 
buning  globules  of  impure  «lver. 

ConstUuent  Paris. 
It  appears  to  be  a  Sulphuret  of  Silver. 

GeognosUc  Situation. 

It  occurs  in  veins  in  primitive  mountains,  in  which  it  is 

generally  associated  with  compact  silver-glance,  corneous 

niver,  brittle  alver-gtance,  native  mlver,  native  gold,  ochry 

brown  iron-ore,  quartz,  and  str^ght  lameUar  heavy-^Mr. 

Geographic  SitutUum. 
Eurt^. — It  occurs  principally  in  the  Saxon  Erzge- 
birge,  in  veins,  along  with  other  ores  of  alver ;  at  Krem- 
nitz,  along  with  native  gold,  silver-glance,  and  amethyst ; 
near  Schemnilz,  in  ironshot  quartz,  with  wliite  lead-spar, 
and  malachite ;  in  Chalanches,  near  Allemont  in  Dau- 
phiny,  vilh  native  silver,  earthy  black  cobalt,  red  cobalt, 

ochre 


ochir  of  nickel,  and  calcanoiu-sjiar ;  awl  to  the  Dune«  ol' 


jitML.— At  Schlang«Db«;i^  in  Siberia,  along  with  i 
pyntes,  blende,  aurircrous  native  silvvr,  aiid  hurustuiic. 


t 


Rbomboidal  Silver-Glaiicc,  or  llrittlc  Silver- 
Glance. 

laserz,  Werner. 


Argent  fragile,  I)e  Bom,  t  ii.  p.  4^51. — Spriidgliwrre,  WW. 
i.66g.  III.  nWner,  Pabst.  b.i.  ».-H.— Spr.kUa  Silber-jjlaiw- 
era,  Ettner,  h.  Hi  s.  398. — Sprodglaaerz,  Emm.  b.  ii.  i.  1 80. — 
L'Aigent  vitreux  aiKre,  Broch,  t.  ii.  p.  l.^R. — Argent  Ruiro, 

Hfliiy,  t.  iii.  p.  416 Spriklglanzcrz, /fp«M,  b.  iii.  «.  951.    W. 

iMd.  b.  i.  B.  215.  Id.  Suck.  2mt  th.  s.  1*8.  Id.  Bert.  «.  SUt- 
Id.  Mo/u,  b.  iii.  s.  160.  Id.  Leonkaed,  Tubel.  a.  f)4.— Argent 
range  aigre,  Brong.  t.  ii.  p.  854. — Spriklglnnwrz,  Knrjilen, 

_JabeL  i.  tia  Id.  Haua.  b.  71. — Argent  antinumi^  »ulpl»ir6 
■.  Haiiy,  Tabl.  p.  Tf!— Brittle  sulphurcted  Silvi-r,  Aikin, 


Ej:terfial  Characters. 
Qta  cokiur  in  intermediate  birtwccn  iron-black  and  bluck- 
■  lead-grey,  and  has  aotnetiinea  a  ten)pt:ri.-d-«leel  tamiiih. 
?t  seldom  ocxura  niaarive,  more  fm{iivii!ly  <]i)iM.-iniiuttL-cl, 
a  very  oflen  ctrstaUtscd. 

Its  primitive  fonn  is  a  rttombwl,  wboae  nugmtude  u 
unknown  ;  iJic  lViIli>wing  are  its  aecoodarj  figum : 
I.  £(iuiaDguIarNz-«dcd  prim,  mthMrngbt  or  convex 


tenninal  facxi. 


[%  The  preceding  6gorr,  rather  aattdy  annnaMcd 
by  iix  plam,  vbtdi  are  art  f  jh  ibe  lalcnl  jiUot*, 
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and  the  extremities  of  the  acuminatiuns  sometime* 
very  deeply  truncated. 
3.  Equiangular  six-aided  lablf.      In  this  figure  the  la- 
teral edges  are  sometimes  truncated. 
4>.  Double  six-sided  pyramid. 

The  tabular  crystals  often  intersect!  one  another,  and 
thus  form  the  cellidar  external  shape ;  sMnetimes  they 
are  superimposed.  The  crj-stals  are  seldom  iiuddle-sized, 
u>ually  small,  and  very  small,  and  even  microscopic- 

The  lateral  planes,  particularly  of  the  prism,  are  longi- 
tudinally streaked;  in  the  other  figures  the  planes  are 
sometimes  smooth,  sorootimes  drusy. 

Externally  it  is  highly  splendent. 

Internally  it  is  shining,  inclining  to  glistening,  and  the 
lustre  is  metallic. 

The  cleavage  not  discernible. 

The  fracture  altemat«s  from  small  conchoidal  to  fine- 
grained uneven. 

The  fragments  are  indeterminate  angular,  and  rather 
blunt-edged. 

The  lustre  is  not  increased  in  the  streak. 

It  is  soft. 

It  is  sectile. 

It  is  easily  frangible. 

Specific  gravity  5.7, — 6.1,  Mciha. 

Chemical  Characters. 

Heated  on  charcoal  before  the  blow[npc,  it  melu  with 
difficulty,  and  the  sulphur,  arsenic  and  antimony,  are  b 
port  volatilised.  A  globule  of  imperfectly  malleable  ulver, 
ucc-umpanied  with  a  brown  scoria,  remains  behind. 

CaMtUueni 
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ComlitiuTil  Parts. 

Arenrding   to   KlaproUi,  the  brittle 

siK-er-glance  from 

to  mine   Hoffnung   Gottes   in   Gross-Voightsberg    near 

hrbcrg,  affords 

1  ■                Silver, 

66.50 

►                  Sulphur, 

18.00 

►                  Anlinionv, 

10.00 

t                   Iron, 

5.00 

^                   Copper  and  Arsenic, 

0.50 

'                   Earthy  substances, 

1.00 

96.00 

KInprolh, 

Beit.  b.  i.  1  166. 

Geognostk  Situation. 

I  It  occurs  ii)  veins  that  traverse  gneiss,  clay-slale,  anil 
rphyry,  and  in  these  it  is  accompanied  with  uther  ores 

E«lvrr;  also  ores  of  lead,  zinc,  copper,  coliult,  iron,  and 
;  rarely  gold,  and  also  with  quartz,  calcareous-spar, 
1  brown-spar. 

Geographic  Situation. 

Europe.— T\\i^  mineral  occurs  in  tlie  district  of  Frey- 
tn  Saxony,  in  veins,  along  with  native  alver,  hexahe- 
mlver-gknce,  dark  red  alver,  white  silver,  galena  or 
lead-glance,  black  blende,  &c.  with  brown-spar,  ealcareous- 
tpar,  and  quartit,  seldonier  with  heavy-spar  and  fluor-spar: 
the  Upper  Erzgebirge,  both  on  the  Saxon  and  Bohe- 
ndes,  it  is  associated  with  light  red  silver,  white  co- 
it,  native  arsenic,  hexahcdral  silver-glance;  also  native 
nlver,  iron-pyrites,  copper-pyrites,  brown-spar,  and  calca- 
reous-apar,  and  these  veins  occur  in  gneiss  and  clay-slate. 
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In  Hungary,  it  occurs  at  Chemnitz  sind  Krcmnitz;  at 
Chemnitz,  it  is  associated  with  hexahedral  silver-glance, 
rhomboidal  copper-glaiiw?,  galena  or  lead-glance,  iron-jiy— 
rites,  brown  and  black  blende,  dark  red  silver,  ajid  very 
rarely  light  red  cinnabar,  and  native  gold,  calcarvous-^jar^ 
browTi-spar,  and  calce<lony  ;  in  the  niinesat  Kremnitz,  it 
b  usually  accompanied  with  quartz,  brown-sjMT,  amethyst^ 
iron  and  copper  pyrites,  dark  red  silver,  and  Bfldomec- 
with  native  gold :  at  Joachimsthal  in  Bohemia,  the  ore;* 
and  earthy  minerals  with  which  it  is  accompanied  are  dark- 
red  silver,  hepalic  pyrites,  calcareous-spar,  and  brovn— 
spar. 

^*irt,— In  Siberia  it  is  accompanied  with  granular  heavy- 
sjiar,  cop]>er- pyrites,  blue  copper,  and  brown  blende. 

America. — In  the  mine  of  Ecateras  in  Mexico ;  and  also 
in  the  silver  mines  of  Peru. 

Observationti. 

1.  It  is  characterised  by  colour,  form,  fracture,  soctility, 
eaey  Irangibility,  and  specific  gravity.  It  is  distioguished 
from  HexahedTcH  SHver-gLance  by  its  higher  lustre,  cry- 
stallizations, fracture,  and  want  of  malleability ;  from  /rx>»- 
^ance  by  its  inferior  hardness,  and  its  retailing  its  otJour 
in  the  streak. 

2.  It  hab  been  described  under  the  names  Sotcierz, 
Botchgaedckt,  Roachgevir,  and  some  of  the  varieties  oi 
Schwarz^ljgerz  belong  to  it. 


*  Wliitc  Silver. 

Weiss-Gil ligerz,   Werner. 

J  H'mwr,  Pabst.  b,  i.  s.  58.  Jd.Wid.  s.TU.— Liglil  GrejSil- 
rcr-orc.  Kirn',  vol.  iu  p.  1 IQ. — rt'eiss-Giltigerz,  Etlnei:  b.  iii. 
L  443-  Id-  Emm.  b.  ii.  s.  195. — La  Mine  blanche  ridic, 
Sroek.  L  ii.  p.  150. — WeiBS-Gultigerz,  Rmis,  b.  iv.  s.  I93. 

lYrf-Lnd.  b.  i.  s.  217.  Id.  JIM*,  b.  iii.  s.  193.  Id.  Lanihard, 
Tabel.  s.  53. — Argent  blanc,  Broiig.  t  ii.  p.  255. — Weiss- 

f  Gultigcra,  Karslcn,  Tabel.  s.  68.  Id.  Hans.  s.  7*. — Plonib 
nlphurc  antimonifcre  et  argentifere,  Hiwiy,  Tabl.  p.  Hfl. — 

•  ■Weiasgiltigerz,  Hoff.  b.  iii.  s.  78.     Id.  Ilaus.   Haiidb.  b.  t. 

\  «.  177.— Wliite  SUver,  Aikln,  p.  78- 

Extertiid  Characters. 

\  lU  colour  is  very  light  lead-grej ;  but  when  it  approaches 

B  brittle  ffllver-glance,  it  inclines  somewhat  to  black, 

i  It  occurs  massive  and  disseni mated,  and  always  associa- 

1  witli  lead-glance, 
pintemally  it  alternates  train  glimmering  to  glistening, 
1  the  lustre  is  metallic.     The  varieties  that  verge  on 
glance  have  tlie  greatest  lustre ;    those  that  pass  into 
nmose  antimony  the  least. 

LThe  Iracturc  is  even,  and  iinE^-g^Mni•d  uneven,     ^^'he^ 
1  uneven,  it  is  pa,«sing  into  brittle  silver-gloncc  i 
1  iatennjxcd  witli  deUcate  fibres,  it  is  passing  to  io- 
plumose  antimony:    Therefore  the  characteristic 
e  of  the  true  white  silver  is  even. 
I  fragmenu  arc  indeterminate  angular  and  blunt- 

^lU  lustre  is  rallier  increased  in  the  streak,  ajid  the  co- 
r  i»  not  changed. 
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II  is  soft,  approaching  to  very  sofi. 

It  is  eeclWe. 

It  is  easily  frangible 

Specific  gravity,  S.322,  GelUrt ;  5.622.  BrcitAayjH. 

Chemical  Cluiractera. 
Before  the  blowpipe,  it  tnclis,   and   partly  evaporates, 
leaving  a  bead  of  impure  silver,  surrounded  by  a  yellow 
powder. 


Comtltucnt  Parts. 

DBfkWhiWSil 

[VET  ftxnn  Him- 

Light  While  Sii™  fran 

mdirunt  near  Frefbcrg. 

HimBMbTiint. 

T,™d. 

41.00 

48.06 

SUvcr, 

9.25 

20.40 

Antmxiiiy, 

«.«) 

T.88 

Ir™, 

1.76 

Ut- 

Sulphur, 

iSO 

lUS 

Alumins, 

1.00 

7.00 

Silica, 

0.75 

0.!S 

ffT.«5 

99.09 

Khproth, 

Beit.  b.  ;.  s. 

175. 

Ibid.  ■.  VK. 

Ceognottic  and  Geographic  SitaaAont. 

It  occurs  in  vans  that  traverse  gneiss,  along  with  ga- 
lena or  lead-glance,  dark  red  nlver,  brittle  nlver-glaace, 
pltnnose  antimony,  arsemcal  and  iron  pyrites,  black  Uende, 
browD-iper,  calcareous-spar,  and  quartz. 

It  is  found  in  conaidcrsble  quanti^in  the  nuneaof  Hini- 
mdafUm  and  Beocheft  Glikk,  near  Freyberg,  but  mriy 
in  other  countries. 

It  is  said  to  have  been  found  in  small  quanti^  io  the 
Hartz,  and  also  in  Bohemia. 

Obtervattem- 


ft«LAHC£.'] 
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Observations. 

1.  This  ore  is  more  nearly  allied  to  galena  than  to  »lver- 
lancc,  and  it  is  probable  that  il  will  be  removed  from  its 
resent  place,  as  boon  as  all  its  characters  shall  have  been 
illy  ascertained. 

2,  It  is  characterised  by  its  colour,  fracture,  sectility, 
wi  weight ;  it  is  distinguished  from  Br'itlU  Silver-glance, 
Y  its  colour,  want  of  crystallization,  inferior  lustre,  and  ia- 
■rior  specific  gravity ;  from  Hexalicdral  SUvcr-glavce,  by 
}lour  and  want  of  sectility. 

S.  It  is  nearly  allied  lo  grey  antimony  and  compact  lead- 
^ce,  and  also  to  brittle  ^Ivcr-glance. 


••  Grey  Silver,  or  Carbonate  of  Silver. 
Grausilber,  Hausmann. 


.TiftMures  SDber,  Wid.  Min.  s.  689. — L'Argent  carbonate, 
Broch.  t.  ii.  p.  155. — Kohlensaurefl  Silber,  Reusa,  Min. 
b.  ii.  3.  s.  376. — Argent  carbunat^,  Lucas,  t.  ii.  p.  Sgs. — 
KohlenMiures  Silber^  Lfoiiliard,  Tabel.  s.  55. — Argent  car- 
bonate, Haiii/,  Tabl.  p.  76. — Grausilber,  Haus.  Handb-  b-  iii- 
(.  1006. — Carbonated  Silver,  Aiiin,  p.  80. 


I 


External  Characters. 
ash-grey,  which  passes  into  greyish-block, 


3  colour  i 
nd  iroQ-hlack 
It  occurs  massive  and  disseminated. 
lU  lustre  is  glistening. 
The  fracture  is  uneven,  inclining  to  earthy- 
It  ia  soft. 
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It  becomes  more  shining  in  ilie  streak. 

It  is  brittle,  [MLS^ng  into  seclUe. 

It  is  heavy.  »y  i 

C/i£mical  Cftaractcrs. 
It  is  easily  reduced  before  the  blowpipe.     Il  efFer\*esces 
with  nitrous  acid. 

Constituent  Parfjt. 
Silver,  -  72.5 

Carlxinic  Acid,         -  12.0 

Oxide  of  Antimony,  and 

a  trace  of  Copper,  15.5 

100.0     Selb, 

GeogfWitic  and  Geographic  SUtiationt. 

It  occurs  in  veins  that  traverse  granite,  in  the  mine  of 

Woueslaus,  at  Aitvolfach  in  the  BUck  Forest  '  In  these 

vcaiii,  it  is  asaodated  with  native  silver,  ^ver-glaooe,  and 

heavy-Bpor. 

Obtervations. 

The  characters  of  this  mineral  arc  still  but  imperfectly 

known,  so  that  it  is  of  no  great  importance  where  it  is  jit- 

ced.     Its  present  atuation  is  therefore  to  be  conadered  as 

tonporary. 
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speacs,  viz.  He^alicdra) 


"his  species  is  divided  into  three  subspecies,  viz.  Com- 
ti  Galena,  Compact  Galena,  and  Friable  Galena.    '  Blue 
•  Cobaltic  Galena. 


Bleiglanz,  Wemtr. 

^J^ener,  PnbsL  b.  i.  a.  97.  W-  Wid.  s.  S41  .—Common  Gn^ 
I,  Kim.  voL  ii.  p.  216. — Geineiner  Bleiglanz,  £min.  b.  ii. 
L  S6q. — Plomb  sulphurf,  Galene,  l^m.  t  i.  p.  289-232— 
b  Bttlphure,  Haiii/,  t.  iti.  p.  i56. — La  Galene  commune, 
Bmch.  t  ii.  p.  295.— Gemeiner  Bleiglanz,  Rcun,  b.  iv.  s.  1 7*- 
Id.  ImL  b.  i.  a.  238.  Id.  Suc/i.  2^'  th.  a.  306.  Id.  Bert. 
a.  +45.  Jd.  Moht,  b.  iii.  s.  ifiJI.— BliPltriges  Bleiglami,  Hah. 
«.  186— Plorab  auipliure,  Lucas,  p.  114.— Gemeiner  Blri- 
gloDx,  Lronhard,  Tabel.  ».  70. — Plomb  eulphore  laminaire, 
Bnmg.  t.  ii.  p.  195.  Id.  Brard,  p.  2G5. — Bleiglanz,  Karstn, 
Tabel,  a.  68.  Id.  Ham:,  s.  74.— Sulphuret  of  Lead,  Kid, 
L  p.  130. — Plomb  sulphur^  forme  determ.,  &c.  HaHy, 


fthl  p.  79.— G 
.  107. 


Bleiglanz,  Hojf.  b.  iv.  5. 1.— Galena. 
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The  crystals  are  usually  middk-azed,  small,  and  verjr 
small:  iM^dom  large.  They  arc  generally  superimposed, 
oi  xs,  but  seldum  imbedded. 

,    anes  of  the  crystals  are  smooth,  drusy,  or  rou^ 

'^  jdly  it  alteraales  from  gpccular  splendent  to  ^im- 
!  acoordine  f^   the   surface  is   smooth,   drusy  or 

re 

imates  from  sptY-ular  splendent  to  glis- 
tening, and  tlic  lustre  is  metoJIic. 

The  cleavage  is  rectangular,  Uirccfold,  and  parallel  witli 
the  ades  of  the  ciibc,^-or  we  say  it  is  hexalicdral.  The 
folia  of  the  cleavage  arc  more  or  less  pcriV-et.  gcncnlly 
straight,  sometimes  flunfumi,  and  scaly. 

The  Iragments  arc  cubical. 

The  streak  is  shining. 

It  is  herder  than  gypsum,  but  not  so  hard  as  calcareous- 
spar. 

It  is  perfectly  sectile. 

It  ia  uocommooly  easily  fran^ble. 

Specific  gravity,  7.0,-7.6,  Mofu ;  7.220,  Mutcken- 
brSck;  7.«90,  GeUert.  The  crysUUized,  7.6873,  BriMsm; 
7.786,  WaUon.  From  the  Hartz,  7-447,  Kinoan.  FrMi 
Kampfstan,  7.100,  Vanquelin.  From  Eckelabei^,  fnHn 
7.300  to  7.600,  Vati^lin. 

_  Chemical  Characters.    . 

Before  the  blowpipe  it  fltcs  into  peces,  then  inelts, 
emitting  a  sulphureous  odour,  and  a  globule  of  idetallic 
lead  remains.  When  it  is  alternately  healed  and  cooled, 
it  at  length  disappears  entirely ;  and  if  it  be  argentlftrDUS, 
a  mimite  globule  of  «lvcr  remains  behind. 

s  ConjttiiuffU 
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CoMlUuent  Parlt. 
L  Acan-diDg  to  Vauquelin,  g&lena  or  lead-^loucc  contains 
e  fullowing  ingredients : 

Kantcn- 

bach. 

64 


From  Kiitch«ald  In 

KuDpT- 
•tdn. 

K<:kl«- 

[.cad,         -         -       54 

69 

68.69 

(ulphur,        -            8 

16 

16.  IH 

^canx>u»'«art)i  \     aa 
and  altco,        J 

15 

16.13 

I  All  tfao8e  specimens  appear  impure,  so  tliat  the  amilyses 
e  not  of  M>  mud)  value  aa  those  that  fuUuw  : 

KlBiuthal.  Durhnm. 

83,0  77  Lead,  85.13 

16.41  Sro  Siilpliur,      13.02 

0.08  1  Iron.  0.50 

WettrutnA.    99.49     Kirwan.  98  lluMnson.  98.65 

■■•Probably  every  variety  of  galena  contmns  silver.  The 
■ntity  varies  from  a  very  small  portion  to  4J  ounces  in 
p  hundred  weight.  Those  varieUes  that  afford  less  than 
e  ounce  of  alver  in  the  hundred  weight,  are  considered 
i  poor  in  eilver,  while  those  which  afford  from  2  ounces 
to  4^  minces,  are  considered  as  rich.  It  is  said  that  11^ 
ouncLti  of  silver  to  the  ton,  is  the  general  average  of  the 
lead  in  the  North  of  England.  That  of  Huel  Pol  in 
Cornwall  yielded  60  ounces:  tlmt  ai  Guarneck,  near 
Truro,  70  ounces,  and  one  ton  of  the  ore  of  the  South 
mine,  near  Beeralston.';  in  Devonshire,  yielded  135 
«  of  silver.  Some  varieties  of  galena  yield  gold,  as 
bToL.  III.  Z  that 
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-ufll^* 


that  of  Kremmtz  in  HuDgary,  and  others  a  small  propor- 
tion of  antimony,  ae  that  of  Duf^on,  in  the  North  of  Eng- 
land. 

The  whole  of  the  lead-mines  in  Great  Britain  produce 
annually  from  4^,000  to  48,000  tons  of  lead,    whidlj^ 
principally  obtained  from  gfdena.  ^^H 

Geognoatic  Situation.  i^B 

It  occurs  in  veins,  beds,  and  imbedded  mossec,  and  ii 
not  confined  to  any  parUcular  class  of  rocks,  for  it  occurs  in 
primitive,  transition,  and  secondary  mountains.  In  primi- 
tive rocks  it  is  met  with  in  beds,  subordinate  to  gneiss,  mi- 
ca-slate and  day-state,  and  associated  with  blende  and  iron- 
pyrites  ;  and  in  veins  in  primitive  limestone.  It  occurs  in 
beds  in  grey-wacke,  and  in  veins  traversing  that  rock  and 
day-slate.     It  forms  beds  along  wiili  calamine  in  the  older 

,  BfBtz  or  secondary  limestones ;  occurs  in  veins  and  imbedded 
portions,  and  dissesninated  in  shell  limestone  and  conglome- 
rate ;  and  in  veins,  and  disseminated  in  Unieatone  and  sm^^ 

*  aitone,  belonging  to  the  coal  formation.  ^^^M 

Geographic  Situation.  ^^| 

Europe. — At  Leadhills,  in  Lanarkshire,  it  occiUf«  in 
Veins  that  traverse  transition  rocks  along  with  while  Icad- 
Kiar,  green  lead-spar,  eartliy  lead-spar,  sulphate  of  lead, 

I  ealamine,  ochry  brown  iron-ore,  brown  hemntite,  iron- 
Pyrites,  sparry  iron,  blue  copper,  manganes(M>re,  bitiim 
spar,  calcareous-spar,  besvy-spar,  and  mountain.cork.  The 
lame  formation  extends  into  the  upper  part  of  Dumfiits- 

'  ihire,  where  it  forms  the  mines  of  Wanlockhcad.  U 
occurs  along  with  fluor-spar,  in  vrans  that  truvene  gn- 
nite  at  Monaltrie,  in  Aberdi-cnvhire ;  in  tlie  old  lead-mine* 
of  CUf^  at  Tyndrum,  already  described';  in  rata  tfalh 
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e  gneiss,  along  with  heasy-spar  and  caltnreiHis-spar, 
at  StTDDtian  in  Argyleahire ;  in  veins  that  traverse  sand- 
stone, along  with  heavy-spar  and  calcareous-spar,  at  Ciitn- 
bcrtieoil  in  Lanarkshire;  in  small  veins  or  disseminated  in 
the  grey  sandstone  of  the  coal  formation  in  the  lA>thians 
and  Fifeshirc  ;  in  veins  traversing  limestone,  in  tJie  island 
of  Isia;  vrans  traverwng  gneiss,  in  the  isle  of  Coll ;  and 
in  conglomerate  rocks  near  Stromness  in  Orkney,  It  forma 
large  veins  in  limestone,  in  Northumberland,  Durham, 
Derbyshire,  Fliutsliire,  Somersetshire,  and  in  slate  in 
Shropshire,  and  most  of  the  counties  of  Wales  •,  In  the 
mines  of  Derbyshire,  the  galena  or  lead-glance  is  associat- 
ed with  white  lead-spar,  or  green  lead-spar,  heavy-spar, 
calcareous-spar,  and  fluor-spar,  and  some  ores  of  zinc  and 
iron.  Fluor-spar  is  one  of  the  most  common  van-stones  in 
that  country;  and  there  are  some  places  in  which  the  veins 
are  enurely  filled  up  with  fluor-spar.  It  is  also  met  with  in 
clay-sUtc,  in  Devonshire  and  Cornwall.  It  occurs  in  i  eina  in 
primitive  limestone  at  Sala,  and  in  beds,  along  with  cop- 
per-pyrites, iron-pyrites,  and  blende,  also  at  Fahlun,  in  Swe- 
den. In  veins  that  traverse  transition  rocks,  or  in  beds 
subordiuate  to  these,  in  the  Ilariz,  and  in  veins  in  gneiss, 
in  the  Saxon  Erzgebirj-e.  Disseminated,  and  in  nesta,  in 
shell  limestone,  as  nt  ICuU,  near  lirugen,  in  the  ci-dcvant 
kingdom  of  Westphalia,  and  in  the  vicinity  of  Gottingen. 
At  Mu9  in  Bohemia,  in  veins  that  traverse  clay-slate,  asso- 
ciated with  white,  black,  and  green  lead-spar,  blende, 
copper-pyrites,  malachite,  iron-pyrites,  quartz,  and  heavy- 

At  Priibram,  also  in  Bohemia,  where  it  occurs  aii: 
s  accompanied  ' 


•  clay-nlate 
Z2 


and! 
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and  gieen  Iead-(^n%  Uende^  white  wintr^  mAv9  iB^nr, 
qMirjr  mm^  grey  and  wbite  andmony^  ii!oii^nyfil«%.h<i»y- 
jpw»  cakaraouf-^Mur  and  quarts.  At  Bigrbei]^.mGviB. 
thia,  it  IB  aoeomiiuiied  with  whiu^ 
.qpan^  calamine^  ydbw  and  brown  Ueodfl^  and 
cork.  At  OflSedbanya  in  Tnnsylvaiu%  it  ia 
cd  with  grey  eopjp&Tf  grey  antimony,  in)o.£yvitc^  .and 
btDwn  blende^  in  a  bed  of  gnnular  limestone  ;  at  Ni^gji^ 
with  red  antimony,  and  amethyst,  in  day-porphyiy.  At 
Querbach  m  Siktia  it  is  aooompanied  with  blii^  blendt^ 
^sobalt-g^anoe^  magnetio  in»Mxe,  iron-pyriteB,  eopptr-fy- 
ritei,  arsenicsi  pyrites,  garnet,  and  calcam>u84|M|r  ^  and  it 
Altenbe^g  in  the  seme  countiy,  akmg  with  iroiv]ijrita, 
oopper-pyritei,  arsenical-pyrites,  ooppor-^anoe  or  ntraoui 
copper-ore,  calcareous-spar  and  quartz.  Besides  the  coun- 
tries above  enumerated,  the  following  may  be  added,  as 
afibrding  giJena  or  lead-glance:  Swabia,  Bavaria,  the 
Tyrol,  Salzburg,  Upper  Austria,  the  Bannat,  Franoci  (m 
which  the  most  considerable  mines  are  those  of  Pompassn, 
Poullaouen,  and  Huetgoet),  Italy  and  Spiun. 

jlAa.*-This  ore  does  not  occur  so  abundantly  in  Asia 
BB  in  Europe ;  it  is  met  with  at  Irkutzk,  Koly  wan,  and 
in  the  UraUan  districts.  Lead^ore,  (I  presume  galena  or 
lead-ghmce),  is  fimnd  at  Dessouly  in  Higher  Hindostaa, 
about  fifty  coss  east  of  Sirinagur ;  and  we  are  informed 
by  Captain  Turner,  that  at  a  place  situated  nearly  two 
days  journey  from  Tessoolumboo  in  Thibet,  there  is  a 
mine  of  this  mineral.  In  Lower  India,  it  has  been 
met  with  in  small  quandties  at  Jangumrauxpillay,  in  the 
Cumtum  district.  The  greater  part,  however,  of  the  lesd 
met  with  in  the  Peninsula  of  India  comes  from  Siam  *, 

and 
•— — 

*  KiDtuiV*  Guide  to  the  lodiim  Trade,  p.  309. 
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Aracoui,  uid  occa.'doiially  from  ihe  Bunnali  lioniinions*; 

s  also  found  at  Omon  in  Arabia  +. 
V  America. — II  owurs  in  Upper  Loui^ana,  Virginm, 
ryland,  Pennsylvania,  New-York,  Connecticut,  Vcr- 
,  MassachuKcts,  and  Maine  \.  It  is  met  nith  as  far 
I  SIS  Greenland,  where  it  is  associated  wilh  cryolite, 
Mr,  sparry  iron,  and  iron-pyrites. 
Ifll  abounds  in  a  floetz  limestone  in  tlie  north-eastern 
i  of  New  Spain,  jiarricularly  in  the  district  of  <^i»ia~ 
[1  the  kingtlom  ol'  New  Leon  ;  and  in  the  province 
f  New  Santxnder.  In  these  di-stricta  tlie  galena  contains 
■11  portion  of  salver,  and  is  generally  worked  more  for 
I  alrer  than  its  lead.  Mines  of  this  ore  aljo  occur  in 
li  in  South  Ameiica. 


Uses. 

NcM'ly  all  the  lead  of  commerce  is  obtained  from  ga- 
lena. In  order  to  obtain  the  lead  llic  ore  is  first  roasted, 
fal  order  to  drive  off  tlie  sulphur,  and  then  mixed  with 
tlic  necessary  (fuantity  of  coke,  charcoal,  or  peat,  and  re- 
duced in  a  common  tiimace.  The  lead  which  remjuns 
after  the  operation  of  roasting,  is  in  an  oxydated  state ; 
the  inflammable  matter,  with  which  it  is  mixed  in  the  fur* 
nace,  decomposes  the  metallic  oxide  ;  and  combining  with 

I  oxygen,  flies  off  in  the  form  of  carbonic  add  gas,  while 
lead  is  reduced  to  the  metallic  state,  and  sinks  to  the 
lorn  of  the  furnace.  Almost  all  the  varieties  of  galena 
lead-^ancc,  contain  a  greater  or  less  portion  of  silver. 
The 

"  Oriental  Repenoi^,  vol.  i,  p.  117. 

X  Aindte'i  Materia  Medka  oT  HindaUn,  p.  56. 

;  Clcanluiil'i  Mineraloej,  p.  513,  51t. 
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The  silver,  after  the  reduction  of  the  lead,  may  be  sepa- 
rated by  the  process  of  cupellation ;  but  in  the  greater 
number  of  instances,  the  quantity  of  silver  is  so  inooosider- 
aUe,  as  not  to  repay  the  expence  of  labour ;  and  henoe 
the  lead  of  eommeroe  almost  always  contains  a  minute  por- 
tion of  alver*    Galena  is  also  used  for  ghudng  pottery. 


1.  Some  dark-coloured  varieties  of  gdfena  miglit,  with 
a  superficial  observer,  be  confounded  with  tlemde^  or  sol- 
phuret  of  anc ;  but  the  lustre  of  the  ano-ore  ia  daitrayed 
by  scratching  the  mMvEace  with  a  knife,  whidi  is  not  the 
case  with  the  galena  or  leadpglance.  If  both  are  breath- 
ed upon,  the  galena  recovers  its  lustre  in  a  moment;  the 
blende  very  slowly.  Galena  is  distinguished  firam  ^m- 
phiie  by  its  colour,  greater  qpe^c  gravity,  and  by  the 
comparatively  faint  trace  it  leaves  on  paper.  The  same 
marks  will  serve  to  distinguish  it  from  fiuMfyMbio,  which 
possesses,  besides  a  foliated  fracture,  a  conuderable  de- 
gree of  flexibility. 

2.  Galena,  which  occurs  in  beds,  is  said  to  omtain  less 
silver  than  that  found  in  veins. 

3.  The  galena  in  vdns  appears  frequently  to  have  expe- 
rienced omsiderable  alterations  since  its  formation^— 4he 
fused-like  and  corroded  form  may  be  considered  as  chan- 
ged galena,  and  the  numerous  empty  spaces  in  lead  veins 
are  owing  to  the  gradual  abstraction  of  galena,  which  may 
have  furnished  materials  for  the  formation  of  various  lead- 
spars.  In  my  Elements  of  Greolog}*,  it  is  intended  to  give 
an  account  of  the  various  changes  that  are  taking  place  in 
metalliferous  and  other  minerals  in  the  bowels  of  the  earth. 

Sfcond 
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Second  Subspecus. 

Compact  Galena,  or  Lead-Glance. 

Blcischwcif,  Werner. 

lumbum  Plumbngo,  JVaU.  t.  ii.  p.  305. — Bleischweif,  Werner, 
PabsL  b.  i.  B.  Hi.  Id.  Wid.  a.  845— Galene  compacte,  De 
Bam,  t.  ij.  p.  355. — Compact  Gnlena,  Kirw.  voL  ii.  p.  2J8. — 
Bleischweif,  Emm.  b.  ii.  s.  377 . — Plomb  sulphure  compacte, 
Btmy,  t.  iii.  p.  4^1. — La  Galene  compacte,  Brock.  t.ii.  p.  301. 

— Bleischweif.  Jleust,  b.  iv.  a.  188.     Id.  Lud.  b.  i.  s.  259 

Dichter  Bleiglanz,  Suck,  aiw  th.  b.  312.— Bleischweif,  Bert. 
«.  447.  Id.  Mokt,  b.  iii.  a.  486.  Id.  Hab.  ».  137 — Didites 
Bldglana,  Lamhard,  Tabel.  s.  71. — Plomb  sulphur^  com- 
pacte,  Brtmg.  t.  ii.  p.  195. — Bleischweif,  Kartien,  Tabel.  s.  68. 
Id.  Itau*.  s.  74. — Plomb  sulphurc  compacte,  Hauif,  Tabl. 
p.  SO^Bleischweif,  Hans.  Handb.  b.  i.  a.  178.  Id.  Hof. 
Jb,  iv.  8.  II. — Compact  (iaiena,  Jikin,  p.  108. 


a  general  darker 


t  External  Characters. 

Jta  colour  13  fresh  lead-grey,  wliich  i 
Wtan  in  common  galena. 

It  occurs  massive,  disseminated,   and   specular;    and 
rarely  in  the  cuned  lamellar  concretions. 

The  specular  variety  is  smooth,  splendent,  shining,  or 
glimmering  and  streaked. 

Internally  it  is  strongly  glimmering,  and  the  lustre  is 
metallic 

The  fittcturc  is  even,  which  in  some  varieties  passes  into 
flat  conchcndal. 

The  fragments  are  indeterminate  angular,  and  not  par- 
tkuLarly  sharp  edged. 

1l  acquires  a  stronger  lustre  in  the  streak. 
'  It 
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It  agrees  with  the  preceding  subqpedet  in  its  other  cha- 
racters. 

ConstUueni  Parts. 

It  is  a  compound  of  Sulj^uret  of  Lead  and  Sulphurei 
of  Antimony,  and  a  small  portion  of  Silver. 

Geognostic  SUuation. 

It  occurs  in  veins,  and  is  usually  accompanied  with 
common  galena  or  lead-glance.  It  is  worthy  of  remark, 
that  when  the  two  subspecies  occur  together,  the  compact 
always  forms  the  sides  of  the  vein,  and  this  probably  owing 
to  its  having  been  in  a  less  perfect  state  of  adution.  It  b 
also  accompanied  with  black  blende,  common  iron-pyrites, 
cc^per-pyrites,  quartz,  and  heavy- spar. 

Geographic  SiiuaHon. 

Europe, — It  is  found  at  Leadhills  in  Lanarkshire;  in 
Derbyshire ;  Sahlberg  in  Westermannland  ;  in  the  Hartz; 
Freyberg  and  Gersfdorf  in  Saxony;  Rauachenberg  in 
Upper  Bavaria ;  Weiding  in  the  Upper  Palatinate ;  Leo- 
gang  in  Salzburg ;  Ser\'oz,  in  the  valley  of  Chamouni  in 
Switzerland. 

Asia. — Siberia. 

Observations. 

1.  It  seldom  occurs  pure,  being  generally  intermixed 
with  common  galena  or  lead-glance.  A  mixture  of  this  kind 
is  described  under  the  name  Galena  striata^  by  some  of 
the  older  mineralogists;  Plumbum  stibiatum^  Lin.;  Go- 
Icnaplumbi  antimonialiSy  Waller.  Syst.  Min.  t.  ii.  p.  305.; 
Plomb  sulphurS  striCy  Ilaiiy  ;  Stripmalm  of  tlie  Swedes. 

2.  The 
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[Sub^  a  Friaiie  Galcm,  or  Ltad-gbuux. 

PThe  BpecuW  variety  U  known  in  Derbyshire  under 
!  nsme  Slikcnsides,  a  term  somewhat  expressive  of  its 
nnooth  form.  It  occurs  lining  the  walla  of  very  narrow 
rents.  It  has  a  most  remarkable  property,  that  when  the 
melt  in  which  it  is  contained  is  struck  with  a  hammer,  a 
r.rackUng  noise  is  he^rd,  which  is  generally  followed  by  an 
explofflon  of  the  rock,  in  the  direction  and  neighbourhood 
of  the  vein.  The  cause  of  this  singular  effect  has  not  been 
satisfactorily  expliuiied. 

¥ 

■B»ook>iiri: 

B^t  occurs  maasive  and  in  thick  flakes.     It  is  composed 
rf  metallic  glimmering  aealy  parts,  which  are  more  or  lei 
coherent,  and  wliich  do  not  soil. 
it  passes  from  friable  into  very  soft. 
s  sectile. 


Third  SfbtpecU^. 

^¥iv^\e  Galena  or  Lead-Glance. 

Mulmiger  Bl^glanz,   Wcmcr. 

Eiicmal  Characters. 
i  dark  fresh  lead-grey. 


Gcagnoatk  and  Geographic  Sitiioliona. 
t  has  been  hitherto  found  only  in  the  lead  and  silvcr- 
s  around  Freyberg  in  Saxony. 

ObservtUiOTM. 

[l.  It  appears  to  be  formed  by  the  dccompoation  of 
common  lead-glance,  and  bears  the  some  relation  to  coio- 
mon  lead-glance  tliat  copper-black  does  to  coppcr-glonce, 
^rbUck  to  ^Iver-glance. 

S.Wdai 
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S.  Weias  describes  a  minenl  under  the  UBe  Quartsjr 
Compact  Galena,  (Quarsiger  Bldsdbwei^)  wUdi  appesn 
to  be  a  mere  nuxture  of  quarts,  gdena,  and  imi  and  cop- 
per pyrites.— Yid.  Berlin,  Naturforsdiender  FreOnde,  n. 
8.79. 

8.  A  firiaUe  variety  of  lead-glance,  fiwnd  in  the  Dufioo 
lead^mines,  which  probably  bdongs'to  this  subspecies,  is 
so  hi^y  inflammable  as  to  take  fire  and  bun^  en  being 
held  in  the  flame  of  a  candle. 


*  Blue-Lead. 

Blau  Bleien,  Werner. 

Plumbi  nigri  crystallis  regularibus^  Waller,  t  ii.  p.  309.?— Blin 
Bleierz,  Werner,  Pabst  b.  i.  s.  115.  Id.  Wtd.  &  847.— Bine 
Lead-ore^  Kirw.  vol.  ii.  p.  220. — ^Blau  Bleierde^  Emm.  b.  ii. 
8.  380. — Plamb  noire^  Hauy,  t  ilL  p.  497* — La  Mine  de 
Plomb  bleue.  Brock,  t  ii.  p.  303.— Blaubleiers,  Remn,  b.  L 
S.209.  Id.  Ltid.  h.i.  B.  5t60.  Id  Sw:k.  Stt^  ^  b.  SStSL  II 
Bert.  8.  453.  Id  Mofu,  b.  iiL  &  487.  Id  Leomhard,  Tabel 
8.  71. — ^Plomb  noir,  Brong.  t.  ii.  p.  199* — Blaubleiers>  Kar* 
Hen,  TabeL  &  68. — Plomb  sulphur^  epigene  prismatiqiie, 
Hauy^JTahh  p.  83. — Blaubleierz^  Haus.  Handb.  b.  iii*  a.  1092- 
Id  Hoff.  b.'iv.  8.  13. — ^Blue  Lead^  AUdn,  p.  IO9. 

External  Characters. 

Its  colour  is  intermediate  between  very  dark  indigo-blue 
and  dark  lead-grey,  and  which  externally  sometimes  in- 
clines to  black. 

It  occurs  massive,  and  crystallized  in  regular  rix-odcd 

prisms,  which  are  usually  smaU,  low,  sometimes  buljpogy 

and  with  a  rough  and  dull  surface. 

Internally 
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Internally  it  is  feebly  glimmeiing,  and  tlie  luslre  U  me- 
111c. 

The  fracture  is  even ;  sometiiiies  it  approaches  to  small 
111  flat  conchoidd. 
file  fragments  are  indetenmnatc  angular, 
e  opaque. 

e  streak  is  sliining  and  metallic. 
Kis  so^  inclining  to  very  soft. 

s  sectile. 
I  is  eaaly  frangible. 

cgmvily  S.461,  Gelkrt 

Chemical  Charruicrs. 
It  melts  ea^ly  before  the  blowpipe,  emitting  a  pungent 
ulphureous  vapour,  and  is  reduced  to  the  metallic  state. 

^E  Constituent  Parts. 

H^b  cnnjectured  to  be  sulpliuret  of  lead  intermixed  with 

K  ootu 
jpmlew 


at  of  lead. 


Gcognoatic  and  Geographic  Situations. 
E  occur?  in  veins,   accompanied  with  black  lead-spar, 
1  lead-spar,  white  lead-spar,  malachite,  radiated  blue 
t^rper,  quartz,  fluor-spar,  and  heavy-spar. 

It  is  a  rare  fossil,  having  hitherto  lieen  found  only  at 
Sschoppau  in  Saxony,  and  Huclgiiet  in  France. 

^B  Observations. 

^P  la  distinguished  from  Galena  or  Lead-glance  by  its 
iSavi,  form,  its  crystals  appearing  to  belong  to  the  rhom~ 
xndal  series,  inferior  lustre,  and  lower  specific  gravity. 

••  Cobaltic 


**  G>bdtic  Galena  or  Lead-glanee. 
KdbaltUaeny  JETaKimaiMk 

KoMtUdcn,  JEEnw.  t.  75.    JdL  Haag.  Hmdb.  kit.  in^ 
Kobalt-Wriglmij  Ncrdenidi.  Bdtr.  s.  Bog  and  HSttoL 

Its  ooloiir  18  fresh  leadpgnqr. 

It  oociin  fine  and  rninu^y  dii«pmina>ed»  and  b  ei- 
tiemdiy  minute  (xyatab^  wludi  are  aggregated  in  a  mos- 
likefoniL 

Its  lustre  IB  duning  and  nwitallic 

It  18  small  and  fine  scaly  fi!>liated. 

It  occurs  in  fine  granular  distinct  concreti(His. 

It  is  opaque 

It  b  soft. 

It  is  sectile. 

It  schIs  feebly. 

Chemical  Character. 

Before  the  blowpipe  it  splits  into  smaU  pieces;  and  com- 
municates a  smal^blue  colour  to  glass  of  borax. 

GeognuAc  and  Geographic  SUuaAom. 

It  occurs  in  small  quantity  in  a  vein  in  tranadon  rodi^ 
in  the  mine  of  Lorenz  near  Clausthal  in  the  Haiti. 

Obeervations. 

This  ore  was  first  discovered  by  M.  Bauersach  of  Zd- 
lerfeld.  An  ore  of  this  kind  b  mentioned  by  Proust  ai 
oocurrii^  in  Catalonia  *. 

Gencs  IV. 

*  Proust,  Jouro.  dc  Pbjn.  Ixiii.  Not.  1806. 
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GEuaa  IV.— BLACK  TELLUHIUM. 


BliitleT.glanz,  Mohs. 


I  gmus  contains  but  one  species,  viz.   Frismatio  \ 


I.  Prismatic  Black  Telluriuni. 


Prismatischer  Bliilter-glana,  Moht. 

Nagyagera,  Werner. 

.  fftl. — Or  gris  lamellenz,  De  Bom,  t  ii.  p.  46S 
Blaturerz,  Kartt.  Tabel.  56. — Nagyagerz,  Emm.  b.iL  e.  121-  | 
—Mine  d'Oi-  de  Nagyag,  Lam.  t.  I  p.  110— Tellure  n 
■urifere  et  plombifere,  Haiiy,  t.  iv.  p.  337- — La  Mine  de  Hm*   i 
gjag,  oo  le  Silvane  laraelleQx,  Broc/i.  V  ii.  p.  486- — Bltttter>-   i 
en,  Reuti,  b.  iv.  g.  6l6. — NagyagCTz,  Lud.  b.  i.  s,  Sll 
BlStter   Tellureni,   Suck.   3»w  tb.   ».  *97— Blatterera,   BerU    , 
».  538.     Id.  Moks,  b.  iii.  8.  70.     Id.  Ltonhard,  Tabel.  s. 
— Telliir  natif  plombifere,  var.  feuniete,  Broag.  t.  ii.  p.  134,    , 
— ^Blutterm,  Karslen,  Tabel.  a.  70. — Blatter  Tellur,  Hums. 
t.  71. — Tellur  natif  atiro-plumbifere,  laminalre  et  laineU£>   { 
fomie,  Ilaii^,  Tabl.  p.  11*).— Bliiller  Tellur,  Haus.  Handh.    ' 

^^i  B.  132— NBgyager-era,  Hof.  b.  iv.  g.  134.— Black  Td-   I 

K^^n,  jm»,  p.  Ul. 

^^  External  Characters. 

It»  colour  is  ititermcdiate  between  blacklfh  lead-grey. 
Mid  iron-black. 

It 
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It  occurs  maflfiive,  disseminated,  in  leaves,  and  ofystalli- 
sed. 

Its  primitiye  figure  is  an  oUique  fbur-nded  prion,  the 
dimensions  of  which  are  unknown.    T^  fbttowing  are  the 
secondary  figures  wludi  have  been  observed : 
1.  QUique  finir-flided  table. 
8.  Six-sided  table. 
8.  Eig^t^ded  table. 

4.  Acute  double  four-oded  pyramid,  truncated  on  the 
summits. 
Externally  it  is  qJendent,  and  the  lustre  is  metallic. 
Internally  it  is  shining. 

The  deavage  is  either  prismatoidal  or  axifranphle^  snd 
the  fdia  are  cAen  curved. 
The  fragments  are  tabular. 
It  is  harder  than  talc,  but  not  so  hard  as  gypsum. 
It  is  sectile ;  it  is  the  most  sectUe  of  the  ores  of  tellu- 
rium. 

It  schIs  sli^tly. 

The  thin  leaves  and  tables  are  flexible. 

Spedfic  gravity  7.0, — ^7.2,  Mohs. 

Chemical  Characters. 

It  melts  very  easily  before  the  blowpipe ;  the  sulphur 
and  tellurium  are  soon  volatiUsed,  and  a  blackish-brown 
coloured  globule  remains,  which,  on  being  melted  with  bo- 
rax, affords  an  argentiferous  gcdd  globule;  the  slag  which 
remiuns,  tinges  borax  violet-blue.  It  dissolves  with  ef- 
fervescence in ,  acids ;  the  nitrico-muriatic  acid  extracts 
the  gold  fipom  it 

*  ConstitHint 
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Cmtstititntl  Parts. 

Tdluiium, 

32,2 

Lead, 

M.0 

Gold. 

9.0 

Sulphur, 
Silver, 

8.0 
1.3 
0.5 

100 

Khiproth. 

,  Beit.  b. 

Gtognoslk  and  GeographU  Situations. 

s  generally  associated  with  yellow  tellurium,  in  vditf  ! 
It  traverse  porphyry,  and  has  been  hitherto  found  only  ' 
D  Transylvania. 

%  is  worked  fur  the  gold  it  contmns. 
Observations. 

uXtB  pnndpal  chtiracters  are  colour,  lustre,  fracture,  cry- 
staltization,  soiling,  flexibility,  and  specific  gravity.     It  is 
i^stinguished  from  Galena  by  its  colour,  cleavage  and  tlexi-  I 
bihty ;  fnHn  Brittle  SUver-glance  and  C<^er-glance  by 
daivagc  and  flexibility ;  from  Iron-glance  by  softness,  sec>  ] 
tility,  and  weight ;  and  from  Graphite  by  its  slight  soiling,  1 
I  inferior  specific  gravity. 
.  Dr  Clarke  the  celebrated  traveller  gives  a  description  I 
^fte  leUurium  mines  in  the  fourth  volume  of  his  Trft-  • 


I,  This  mineral  was  formerly  described  under  the  names 
m^iOrgris). 


GsKusV:    MOLYBDENA. 
Molydin  Olans,  M6h$. 

This  genus  oontains  but  one  specie^  ▼».  Bhomboidal 
Molybdeua. 

1.  Rhomboidal  Mdybdena. 

Hhombeedrisdier  Mol  vbdMn,  Moki. 

WMstrblei,  Wemgr. 

99mm  Mdyiijhwn  pufm  nsnbfsnaoes'iiiltti^,  (m  pnt)^  IKA 
t.iL]i.fi4»~W«Ma!Uei  MolyMcna,  &iied^,  L  dL  AUwi 
d.  Sdiwed  Acsd.  1778,  s.  £38.— WaminrMw,  iFcnMr,  fMMt 
b.  L  s.  821.  Id.  Wid.  s.  9G2^M6ijhaeDtL,  Kkw.  voL  u. 
p.  588.^— Snlphure  de  Mdybdetie,  De  Bom,  t  iL  p.  119^ 
Wasserbley,  Emm,  b.  ii.  8.  541. — Molybene  su^urt^  Urn- 
t  i.  p.  597.  Id  Hauy,  t  iv.  p.  889. — Le  Molybdene  mlpliuR, 
Brock,  t  u.  p.  488^-Wa88erbH  Beuu,  b.  iv.  s.  478.  Id  Ltd. 
b.  L  8. 895.— Molybdaiikies,  Suck.  2ter  th.  8. 437— WaMcrblci, 
Bert,  8.  499.  Id  Mohs,  b.  iii.  8. 588. — ^Molybdtne  Milphiire, 
Lucas,  p.  179- — ^Wasserblei,  Leonhard,  TabeL  s.  80^— Mo- 
lybdene salplmrt,  Brong.  t  ii.  p.  98.  Id  Brmd,  p.  381<^ 
Mcdybdfin,  Kmtien,  TabeL  s.  70^— Molybdinkie^  Hkui.  §.  7& 
^-Molybdcna,  Kid,  yoh  H  p.  8I6. — ^Molybdene  sulpbiv^/ 
JM^>  Tsbl.  p.  114.-^olybdaiikie8,  Hans.  Handb.  b  i. 
a.  197.— Wasserblei,  Hoff.  b.  iv.  b.  831.— Molybdena,  Jtf»^ 
p.  133. 

Its  colour  is  fresh  lead-grey. 

It  occurs  usually  masave,  disseminated,  in  [Jates,  also  in 
distinct  concretions,  which  are  large,  coarse  and  small 
granular,  and  sometimes  crystallised. 

3  I«» 
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373 


Ita  primitive  figurt  is  a  rhumbuid,  wliose  dimensions  are 
unkaown.     The  tuUowing  are  llie  secondary  figures : 
1.  A^ular  ^-sided  table,  Fl.  12.  %  831  *. 
18.  Very  short  six-«ided  pHsm  flatly  acuminated  on  bolh 

t  extremities,  wilh  ^  planes,  which  are  set  on  the 

lateral  planes,  PI.  12.  fig.  832  f. 
The  crystals  are  small  and  niiddlc-t^zed,  and  always  im- 
ided,  or  in  druses. 

Internally  tt  is  splendent,  sometimes  pfi-saing  into  shining, 
and  the  lustre  is  metal  lie. 

kit  has  a  single  cleavage,  parallel  wiili  the  lateral  planes 
the  table.  The  folia  of  the  tltavnge  are  generally  cur- 
i,  tnd  sometimes  floriform. 

The  fragments  ore  indeterminate  angular,   and    blunt- 
edged. 
ItL 


a  opacjue. 
^Jl  writes  wilh  a  hluisli-grey  streak 
nish-^rey  streak  on  porcelain. 
Jt  retains  its  lustre  in  tlie  streak. 
;lt  aoila  slightly. 
Lit  ia  harder  tlinn  tide,  but  not  m  ha 
■It  is  easily  frangible. 


II  paper 


,  but  with  a 


1  tliin  leaves  ii 


\ible,  but  not  dastic. 


It  U  sectile,  approaching  to  malleable. 

Tt  feels  greasy. 

^pcaGc  gravity  4.4,  4.6,  Mohs;  4..3ti9 


*  Moljhdene  sii)pliuri  priimalique,  Hatlj. 
^<t  UDlfbdcnc  nilpburi  iHbeuiedn-,  Rtiij. 
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Chemical  Charaderi. 

It  gives  out  a  aulidiureous  odour  befimr  die  bldirp{ie; 
flid  wImd  uiged  by  the  utmoirt  fbrae  of  the  faest^  it  gitves 
out  white  nqpour,  and  a  pale  blue  flame ;  it  b  ioluble> 
with  iddoit  effervesoeDoe,  incsribonateof  aoda 

ConHUueni  Paris. 

Mdybdena,  00 

Sulphur,  40 

100 
Bucholz  in  Gdilen^B  Joum.  de  C^rnt 
u.  Phya.  b.  tv.  t^  flOB. 

GeognoHk  SUuaikm. 

tt  occurs  Assembated  in  granite,  gneiss,  miea^alale^ 
and  chlorite-slate,  or  in  veins  traverang  thete  vodcs,  in 
which  it  is  associated  with  wolfram,  tungsten,  tinstone^ 
magnetic  iron-ore,  arsenical  pjrrites,  fluw-spar,  topii» 
quartz  and  heavy-spar. 

Geographic  Siiuaiion. 

Europc-^It  occurs  imbedded  in  diliorite-slate  aloi^ 
with  actynolite  in  Glenelg  in  Inverness-shire ;  in  granite  at 
Peterhead ;  in  dx-sided  tables,  in  quartz  in  granite,  on 
the  mountain  of  Corybuy,  at  the  head  of  Loch  Creran ; 
in  tin  and  copper  vduis  in  Drakewalls  mine  near  Cal- 
stock  in  Cornwall ;  near  Menbilly  and  in  Hud  Unity,  ami 
Huel  Gorland,  in  veins  traversing  clay-slate  and  mics- 
slate ;  in  granite  near  the  source  of  the  Caldew,  about 
four  miles  south-west  from  Hcsket  Newmarket,  Caldbeck 

Cumberland^ 
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tibe  • 
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Cumberland,  accompanied  by  apatite  and  iron,  and  arseni- 

I  caJ  pyntes;  in  granite  at  Shap  in  Cumberland.     In  Nor- 

'  and  Sweden,  it  is  found  imbedded  in  granite  and 

» ;  in  Bohemia  and  Saxony  in  veins  accompanied  with 

I  the  Srumi-piU  in  the  Riescngebirge  in  Silesia, 

diaeeroinatcd  in  granite ;   in  the  country  of  Glatz,  imbed- 

ded  in  gneiss  and  mica-slate ;  in  piirphyritic  syenite  neor 

Llbe  copper-mines  of  Chessy  in   the   department  of  the 
Uione  in  France ;  and  in  granitic  rocks  in  the  Alps  and 
Ihe  Voiges. 
Asia. — Siberia. 
Avurica. — In  South  Carolina;  in  Virginia;  near  BiiUi- 
more  in  Maryland,  in  granite;  in  Pennsylvania";  New  York ; 
^LConnecticui ;  at  Brunswick  disseminated  in  granite,  and  in 
Hgaeiss*. 

^L  OhserviU'wmt. 

Hp  1-  This  mineral  has  frequently  been  confounded  with 
^'Oropfcite ;  but  the  following  characters  sufficiently  distin- 
guiah  them  from  one  another;    The  colour  of  graphite  is 
steel-grey,  inclining  more  or  less  to  iron-black  ;    whereas 
that  of  molybdena  is  lead-grey  :    if  bolh  minerals  are  rub- 
bed on  a  [nece  of  white  porcelain,  it  will  be  seen  that  the 
streak  made  by  the  graphite  is  of  tlie  same  colour  with 
substance  by  which  it  was  made,  while  that  made  by 
molybdena  is  greenish-grey :  and  grajAitc  soils  strong- 
hut  molybdena  only  slightly. 
S.  It  was  formerly  considered  as  a  variety  of  graphite, 
tmtil  Cronstedt  and  Wallerius  described  it  a3  a  disunct 


■l: 


■  Molybdena 
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•  Molybdena-Ochre. 
Molybd&nocher,  JCartten: 
Hcd^bdiCnocher,  Karttn,  Tabel.  n.  70.     Id.  Hatu.  Handb-  b  i. 


1.336. 


External  Characters. 


Its  colour  is  sulphur-yellow,  which  passes  on  the  one 
ade  into  straw-yellow  and  orange-ydlow,  and  on  the  other 
into  tiskin-greea 

It  occurs  diaeonimtted,  and  iiicrusting  inolybdcna. 

It  is  friable. 

It  is  dull. 

Oecgrofkic  SUuaHon. 

It  u  found  inveatiiig  md-  intemuxed  with  molybdotir 
in  die  gnmite  of  Corybuy  at  Loch  Cienn ;  and.  •!»  i^ 

1  in  tiorwaj. 


GkvdsVI.    GOLD^LANCE. 

Thia  genus  ctxitaiiu  one  qwcies,  viz.  Prismatic  Gold- 
Glanoe. 


K.]      SP.l. PRISMATIC  GOlD-flLAMCK.  "8T7 

[Suitp.  1.  Grapliie  Cald-Glanee,  Or  GrapUc  IWtanim. 


1.  Prismatic  Gold-Glance. 
Pristnatischcr  Gold-GIaiiz,  Mo/u. 

This  Species  is  divided  into  lira  subspecies,  viz.  Graplne 

Ud-GIance,  and  Yellow  Gold-Glnnce. 

Finl  Sub»pea£»- 

Graphic  tiold-Glance,  or  Graphic  Telluriuin. 

Sclirifterz,  Werner. 

'mas  Golderi,  H'id.  s.  673. — Schrifterz,  Etmark,  N.  Bergm. 
Joum.  t.  ii.  p.  10. — Or  blaitc  d'OSenbanya,  ou  graphique, 
Auruin  graphicum,  De  Born,  t.  ii.  p.  470. — Schrifterr,  Etnni. 

I  s.  405. — Tellure  nalif  graphique,  HaUt/,  %.  iv.  p.  S27. — 
X«  Silvane  graphique.  Brock,  t  ii.  p.  482, — Schrifterx,  ReuM, 
h.  iv.  «.  608.  Id.  Lnd.  b.  i.  a.  310.  Id.  Suck  2Wr  th.  8.  493. 
Jd.  Mo/u,  h.  iii.  9.  d.'i. — Tellure  natif  aurifere  et  argentifere, 
Lucat,  p.  186. — Schrifterz,  Lcoahard,  Tabel.  b.  80. — Tellur 
Utif  graphique,  Brong.  t-  ii.  p.  133. — SchriJ^z,  Kantea, 
T«bel  s.  70.— Schrift  Tellur,  //aw.  s.  70.— TeUur  natif  auro- 
i^entifere,  Haui/,  TabL  p.  1 1 g.— Schrifterz,  Haus.  Handb. 
:0.     Id.  Hof.  b.  iv.  *.  I29. — Graphic  Tellurium, 

I,  p.  140. 

Extfmal  Characters. 
ir  is  steel-grey,  which  sotnetiDics  becomes  white, 
low,  OP  lcad.^i)ty,  or  variously  tami^ied  by  exposure  lo 
the  air. 

It  occurs  nasuve,  disseminated,  in  leaves ;  and  crystalli- 


lu 
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Its  prinuUTe  form  is  an  oblique  four-aded  prism,  whtwe 
dimensions  are  unknown. 

Several  varieties  of  this  prism  are  enumerated  by  au- 
thors. 

The  crystals  arc  snioU,  and  very  small,  and  are  general- 
ly arranged  in  rows  on  the  surface  of  quartz. 

Frequently  there  are  attached  to  the  extremities  of  the 
prisms,  others  at  right  angles,  ^ving  to  tlie  whole  row  the 
appearance  of  a  line  of  Persepohtan  characters. 

The  planes  of  the  crj-staJs  are  smootli. 

Externally  it  is  splendent,  and  the  lustre  is  nictaUic. 

Internally  it  is  glistening,  and  the  lustre  is  metallic. 

Its  cleavage  is  prismatic,  and  not  axifrangible. 

The  fracture  is  fine-gr^ned  uneven. 

It  is  sometimes  as  hard  as  g}'psum,  and  is  therefore 
harder  than  black  tellurium. 

It  is  ratlier  brittle,  and  easily  fran^ble. 

It  soils  slighdy. 
.   Spedfic  gravity  d.7,  5.8,  JfbA«.    5.T9S,  MiOJer. 

Chemicai  Characteri. 
Before  the  bbwppe  it  bums  with  a  green  tuxae,  aod 
is  volatilized. 

CoiutUuent  ParU. 

T^urium,  .  60 

Gold,  .  SO 

Silver,  •  •  10 

100 

KlapnlK  Beit  b.  iii.  a.  flO. 
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[Sut^  2.  Ydbm  GaU-Gtantt,  or  YiOom  TtOmMm. 

Gtognostk  Situation. 
3t  oeeur«  in  veine  in  porphyry,  along  with  quartz,  calca- 
«-spar,  iron-pynles,  blende,  and   bras«-yeUow   native 


Geoff raphif  S'UualU/n. 

It  has  tteeu  hitherto  only  fuiind  at  OH'enbanya  in  Tran- 
sylvania. 


L  It  is  worked  att  an  ore  ol'  gold,  and  as  on  ore  of  silver. 

Observation. 

r  Its  name  is  derived  from  the  particular  appearance  form- 
|l  by  the  aggregation  of  the  crystals. 


Second  Subspecies. 

Yellow  Gold-Glauce,  or  Yellow  Tellurium. 

Weiss  Sylvanerz,  Wemtr. 

Vn.  de  NagysgerE,  ffid.  s.  67 1. — Or  gris  jauiifltre,  De  Bon, 
t.  ii.  p.  464. — Var.  de  Nagyagerz,  Evim.  b.  i.  a.  121.— Mine 
jaune  de  Hngyag,  Jouni.  de»  Mill.  N"  38.  p.  150. — Gelbcrz, 
Kartt.  Tabel  ».  56. — Tellure  natif  aurifere  et  plombifere, 
Uai^,  tiv.  p.  327- — Le  Silvane  blnnc,  Broch.  t.  ii.  p.  484. — 
Gdbaz,ReuMt,  h.  iv.  g.6l^.— Gelbtellurerz,  Lu/j.  b.i.  b.SII. 
M  SU€k.  *ttf  th.  8. 495.— WeJss-sylvanerz,  Brrl.  s.  52 1 .  Id. 
Molu,  b.  iii-  B-  59. — Teilure  aurifere  et  plombifere,  Lucat, 
p.  186_Weiu  Tellureni,  Uonhard,  Tabel.  b.  80 — Teilure 
nstif 
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natif  plonibifere,  Brmig.  t  ii.  p.  124-  Id.  Brard,  p.  392-^ 
Gelbcrz,  Kartln,  Tabel.  ».  70 — Weiss  Tellur,  Haut.  %.  71— 
Tellure  natif  nuro-plombii'ere,  H/iiiy,  Tab!,  p.  119- — Weia* 
Tellur,  naut.  Handb.  b.  .  s.  131— Weiss  Sylvan,  Hoff.h.vi. 
6. 131.— Yellow  TelluHum,  Aikin,  p.  140. 

External  C/ia ratters. 

Its  <:oluur  is  silver-while,  whith  inclines*  very  much  lo 
brasft-yellow.  It  occaaionally  exhibits  a  yellow  and  green 
play  of  colour,  which,  however,  is  not  of  long  duration,  si 
the  whole  surface  soon  becomes  of  one  tint  of  colour. 

It  occurs  disseminRtcd,  less  frequently  masrave,  very 
rarely  imperfectly  reticulated ;  and  seldom  crystallised,  in 
broad  four-sided  prisms,  which  are  generally  acicukr. 

Externally  it  is  splendent  and  shining. 

Internally  it  alternates  from  splendent  to  glistening,  and 
the  lustre  is  metallic.  ^^^ 

The  cleavage  is  pri.snialic. 

The  fracture  is  small-grained  uneven. 

Spedfic  gravity  5.7,  S.S,  Mofu. 

In  other  characters  agrees  with  the  preceding. 


Cotutituent  FarU. 

TeUurium, 

«.75 

GoU, 

. 

S6.7S 

L»d, 

19.60 

surer. 

8.S0 

Sulphur, 

0.60 
100 

KUifrah, 

Brit.  b.  iii.  t.  «. 

Gtc^notik 
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Gui^ost'ic  and  Geographic  Sitvations. 
This  mineral  occurs  in  small  and  very  irregular  veins  in 
[wrphyry.  Tlie  most  frequent  vein-stones  are  brown-spar 
and  quartz ;  sonieljmes  it  ia  also  associated  with  read  man- 
ganese, sulphuret  of  manganese,  native  arsenic,  plumose 
antimony,  and  brass-yellow  native  gold.  It  has  been  hi- 
H  dierto  found  only  at  Nagy&g  in  Transylvania. 

H  Use. 

^^L  As  it  contains  a  considerable  portion  of  gold  and  silver, 

^^Me  worked  on  account  of  both  these  metajs. 

H  Genus  VII— BISMUTH-GLANCE. 

*  This  genus  contains  two  species,  viz.  Adcular  Bismutfa- 
Glauce,  and  Prismatic  Bismuth-Glance.  •  Cupreous  Bis- 
muth.    *•  Bismuth-Ochrc. 


1.  Acicular  Bismuth-Glance. 

Nadelformiger  Wisrauth-Glanz,  Moh 

Nadelcrz,  Werner. 


Nadelere,  Karttm,  Tabel.  s.  70.  Id.  Haus.  s.  T5-— Bismuth 
sulpbure  plumbo-cuprifere,  Uaiig,  Tabl.  p.  108 — Nadelerz, 
liaut.  Handb.  b.  i.  s.  186.     Id.  HuJ.  b.iv.  b.  aSS^Plumbo- 

reupriferous  Sulpburcted  Bismuth,  Ailcin,  p.  128. 

Extern nl  C/iaraclcr*. 
r  is  dark  lead-grey. 


It  acquires  a  bright  cop[>er-red  tarnish. 

It  occurs  disseminated  and  crystallised  in  oblique  four 
or  mx  uded  prisms,  in  which  the  lateral  pktics  are  deep- 
ly longitudinally  Btreaked.  The  crystals  are  long,  often 
acicular,  frequently  curved,  and  Bometimes  divided  by  croM 
rents. 

Internally  it  is  xplcndent  in  the  cleavage ;  but  only 
shming  on  the  uneven  fracture ;  and  the  lustre  is  metallic. 

It  has  an  imperfect  cleavage. 

The  fracture  is  small-grained  tmcven. 

It  is  opaque. 

It  is  brittle. 

It  is  as  hard  as  gypsum,  sometimes  even  harder;  but 
never  so  hard  as  calcareouS'Spar. 

Specific  gravity,  6.1,  6.2,  Moh  ;  6.1S6,  John. 

C/iemkal  Characters. 
It  is  fusible  before  the  blowpipe  into  a  steel^jeygl* 
bule ;  by  continuance  of  the  heat,  it  partly  vdatilim 
and  depouts  on  the  charcoal  a  yellow  powder,  after  whid 
there  remains  a  red  globule,  incloung  a  grain  of  cupiife- 
rous  metallic  lead,  which,  when  treated  with  glass  of  hoai, 
Gonmiunicates  a  bluish-green  colour  to  it. 


Constituent  Paris 

Bismutfa, 

43.W 

L»d, 

. 

U.S8 

Copper, 

- 

18.10 

Sulpiiur, 

- 

11.28 

Nickel, 

. 

1.S8 

Telluriuia,      . 

LM 

Gold, 

0.79 
94.89 

Jo*.,, 

1.  Chem.  Unteiwdi- 
iiiigen,»M6. 

Ot 
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Or  we  may  estimate  its   ingredients   in  the  following 


(ini 
Sulptiurc't  of  Bismutli 
Sulphurct  of  Lead, 
Sulphuret  of  Copper, 
Ni 
T. 


Nickel, 

Telluiium, 

Gold, 


{Bismuth, 
Sulphur, 
(  Lead, 
J  Sidphur, 
(  Copper, 
(  Sulphur, 


1210  I  IS  ,3 
3.03  J    1°1^ 


0.79 


Geognostic  Situation. 
It  oc«mrs  imbedded  in  quartz,  and  is  assodatcd  witli  ga- 
lena or  lead-glance,  and  native  gold.  The  crystals  are 
sometimes  invested  with  a  greenish  crust,  which  ajipears 
tif  be  copper-green,  and  sometimes  with  a  yeUow  crust  of 
bisrauth-ochre. 


^Li 


Geographic  Situation, 
the  mines  of  Pyftchminskoi  and  of  KUnt- 
:oi  near  Beresof,  in  the  district  of  Catharinenburg  in 
Siberia. 


Obaervaiionf. 

In  the  former  edition  of  this  work,  Needle-ore,  on  the 
authority  of  Werner,  was  arranged  as  an  ore  of  Chrome ; 
hut  the  late  investigations  of  John  have  proved,  that  it  be- 
longs to  the  genus  Bismuth-glance.  It  was  at  one  time 
ctmEadered  as  tm  auriferous  ore  of  nickel ;  and  Patrin,  so 
early  as  the  year  1786,  approached  very  near  to  its  true 
nalure,  for  he  describes  it  es  a  sulphuret  of  bismuth, 
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2.  Prismatic  liisniuth-Glance. 

rrismatiBcher  Wismuth-Gluiz,  Moht. 

Wisnmth-Glanz,  Werner. 

Galena  Wismuthi,  WaU.  l.  n.  p.  206, — MiitcTti  Wismutii 
ra-versicolor-martJalis,  Id.  p.  SOT-  and  306. — Wn^ 
glana.  Went.  Pabst.  b.  i.  s.  187.  Id.  fVid.  b.  890.- 
lated  Bismuth,  Kim.  vol-  ii.  p-  ^G6- — Bismuth  sulpl 
Bom,  t.  ii.  p.  217- — Wisnmuth-glanz,  Emm.  b.  i 
Biimiith  sulphur^,  Ijm.  t.  ii.  p.  3S3.  Id.  Haiig,  t  n 
■■  La  Galena  ite  Bismuth,  uu  le  Bismuth  sulphure,  2 
t  iL  p.  3*0".— Wismuth-glanz,  Jffwi,  b.  iv.  s.  .SI4.  U  S 
l».  L  «.  271-  Id.  Suck.  2wt  th.  s.  363.  Id.  Bert.  a.  47* 
Mokt,  b.  iii.  s.  631.— Bismuth  sulphure,  Luewi.  p.  15T-  ] 
Wwmoth-glHnz,  Leonhard,  Tabel.  a.  77.— Bismuth  a- 
Brtmg.  t.  ii.  p.  133.  Id.  Brard,  p.  350. — Wismuth-^ 
KoTMitn,  Tabel.  s.  70.  Id.  Hans.  a.  75. — Bismuth  nilpfanr 
Hauy,  T«bl.  p.  105.— Wismulhgknz,  Ilaux.  Handb.  h. 
a.  190.  Id.  Hoff.  b.  iv.  s.  68.— Sulphurated  Bismuth,  A^ 
p.  ISl. 

External  Characters. 

Its  colour  is  pale  lead-grey. 

Externally  it  is  tarnished  yellow,  or  with  variegated  ( 
lours. 

It  occurs  massive,  disseminated,  in  large  and  coarse  f 
nular  and  narrow  radiated  concretions,  and  crystallised 

Its  primitive  figure  is  an  oblique  four-sided  prism, 
dimennons  of  which  are  unknown.  The  crystals  gen 
ly  met  with,  are  acicuUr  and  ciliary  oblique  fotu 
six  sided  prisms. 

Inte 
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Intoiudl J  it  IS  fplendoit  and  metallic. 
The  dflBvi^eB  are  parallel  to  the  ndes  and  to  the  Aort 
diagoDal  of  the  oblique  four-sided  priam. 
The  fingmenta  are  indeterminate  angular. 
It  is  somedmes  harder  than  gypaum,  but  never  so  hard 


ItsoilsL 

It  IB  britde^  indinmg  to  sectile. 

It  tt  eaaly  frangible. 

%M»&  gravity,  6.1, 6.4,  Mohs;  B^ifflij  Brisson ;  6.181, 


Chemicdl  Characters. 

It  mdts  in  the  flame  of  a  candle.  It  is  vdatilised  be* 
fore  the  blowpipe,  and  depouts  on  the  charcoal  a  yellow 
crust,  which  b^xnnes  white  on  cooling. 

ConsHiueni  Parts, 

Bismuth,  60 

Sulphur,  -  .  40 

100 

Sage  in  Mem  de  TAcad. 
d.  Sc.  1782,  p.  807. 

Geognostic  Situation. 

It  occurs  in  veins,  and  b  usually  accompanied  with  na- 
tive bismuth,  grey  cobalt,  cerite,  sparry  iron,  arsenical- 
pjrritea,  copper-pyrites,  tinstone,  quartz,  and  fluor-spar. 

Geographic  Sitfiation. 

It  is  fixind  in  Herland-mine,  also  at  Huel  Spemor,  near 
Bedruth,  and  at  Botallack,  in  Cornwall ;  at  Joachimsthall 

and 
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and  Sclilackf nwald  in  Bohemia ;  Juhnnngcorgcnetadt  and 
Altenbcrg  in  the  kingdom  of  Saxony ;  and  Butniifl  near 
Riddarhytta  in  Sweden. 

Oivcrvationa. 

1.  It  is  distinguished  from  Grej/  Ant'tnumtf  by  its  lighter 
lead^rey  colour,  and  its  gri-^ti'r  speafic  gravity;  ftnm 
Grey  Copper  and  Jron-glajici  by  colour,  and  from  A'ia/tiT 
Bitmuth,  by  colour. 

a  It  is  a  rare  mineral. 


*  Cupreous  Bismuth,  or  Cupriferous  sulphureted 
Bismuth.  — 

Eupferwismutherz,  KarHen. 

Kupferwismuth,  Kartten,  TabeL  b.  70.  Id.  Hmt.  %.  IS.  H 
Slt^tnlh,  Beit  b.iv.  a.  Ql.  /d.  .9«I6, in  d.  Annal.  der  W<Wr- 
auiachen  Gesellch.  b.  i.  s.  40.  Id.  Haia.  Handb.  b.  L  i.  ISS- 
— ^uprUcroiu  Sulphureted  Bigmuth,  Aikim,  p.  222. 

External  Character t. 

Its  colour  is  light  lead-grey,  which  passes  on  the  cw 
side  into  steel-grey,  and  on  the  other  into  tin-white ;  and 
its  lamiah  is  yellowish  or  reddish. 

It  occurs  massive,  disseminated,  seldom  in  small  scDpi- 
formly  af^regated  prisms. 

Internally  it  is  shining  and  metallic. 

The  fracture  is  fine-grained  uneven,  and  a 
clines  to  radiated. 

It  is  sectile. 


Sulphu 


*  SISUUTH-OenHE. 


ConstittuftU  Paris. 


_  Klaprodi,  Beit.  b.  iv,  s.  96. 

Or  probably  more  correctly,  according  to  estimation, 

Sulphuret  of  Bismuth,    {  §3^^^;  *a267  }  ^^'^^ 

ISulphuret  of  Copper,     {  l^^'^^^  ^*S  }  ^'^^ 
98.832 
llausmtmn,  Handb.  b.  i-  s.  188. 
Geognostic  and  Geographic  Siiuationg. 
It  occurs  in  veins  in  granite,  along  viih  native  bismuth, 
copper.pyrites,  and  hravy-spar,   in  tlie  mines  named  Neu- 
gliick,  and  Daniel  at  Gallenbach,  near  Wittichen,  in  Fur- 
siemberg. 


^Hrhi) 


Obsercalkm. 
is  rare  ore  was  first  discovered  by  Mr  Se!b. 


*•  Bisinuth-Ochre. 
Wismuthocker,  IVdmer. 


Ochra  Wimnuthi,  fPaU.  t  ii-  p-  209— Wismuthocker,  teenier, 
Pabrt.  b.  i.  s.  ISS.  Id.  Hid.  s.  sgi .— Bismuth-Ochrc,  Kinv. 
ToL  ii.  p.  265. — Ocre  de  Bismuth,  De  Born,  t.  ii.  p.  134. — 

Wiannth>ocre,  Emm.  b.  ii.  a,  440. — Oxide  de  Bismuth,  Lam. 

.  p.  332. — Bismuth   OKidf,   Haiiy,  t.  iv.  p.   194,   1()5. — 
L'Ocrc 


388  GEN.  7.  BISMUTH-GLANCE.         [ct.  3.  METAL.  MIS' 

L'Ocre  tie  Bismuth,  Bnxh.  L  ii.  p.  3*8. — Wismutli-OchK. 
/fn(»,b.iv.  S.S1S.  Id.  Lud-b.  i.  s.  272-  Id.  Suck- 9*^  tb. 
B.  36*.  Id.  Bert.  a.  474.  Id.  Moks,  b.  iii.  s.  662.  Id.  l^eim- 
hard,  Tabel.  s.  77- — Bismuth  oxide,  Brong.  t  lu  p.  134.— 
Wisniuth-Ochre,  Karslen,  Tabcl.  a.  70. — Bismuth  oxide, 
Hmi/,  Tabl.  p.  lOG.—Wisinuth-Ocker,  Hau*.  Handb.  b.  i. 
B.  S37. — Native  Oxide  of  Bismuth,  Kid,  vol.  ii.  p.  212— 
Wismuth-ocker,  Hoff.  b.  iv.  s.  71.— Bismuth  Ochre,  Aiiin. 
p.  132. 

External  Charuckrs. 

Its  colour  is  straw-yellow,  which  sometimes  passes  inlu 
light  yellowish -grey  aiid  asli-grey ;  mmetimes  even  veips 
on  «skin  and  apple-green  •. 

It  occurs  massive  and  disseminated. 

IntemaUy  it  is  glimmering  and  glistening,  and  the  lustre 
inclines  to  adamantine. 

The  fracture  is  fine  and  small-gruned  uneMo,  nl 
earthy. 

The  fragments  are  indeterminate  angular,  and  rather 
blunt-edged. 

It  is  cinque. 

It  is  Bofl  and  very  sofl,  verging  on  friable. 

It  is  rather  britde. 

It  b  easily  frangible. 

Specidc  gravity  4.8711,  Britton. 

Chtmical  Characters. 

Before  the  blow|npc,  on  charcoal,  it  is  easily  reduced. 

but  it  is  also  volatilised  if  the  heat  be  continued.     It  du- 

■olTes 

*  The  applB  yiM  vaifMiM  conuin  nickcL  f 


aolvei  with  eASsTTefloenoe  in  adds,  and  the  aolutioii  b  de- 
cjuimiuaeJ  bj  means  of  water,  when  a  white  piedpitate  is 
fixmed. 


ComtUuerU  Parts. 

■ 

Oxide  of  Ksmuth,  saS 

Oxide  of  Icon,         -.       -  SJt 

(Carbonic  Acid,       •         -  41 

Wata*,         ...  8.4 

9ao 

Lftmpadiuiy  Handb.  z.  Chem. 
AnnaL  s.  S86. 

Oeiqgno^  and  Geographic  Situations. 

It  oocurs  along  with  red  cobalt,  copper-nickd,  grey  cop- 
per, copper-glance  or  vitreous  copper-ore,  blue  copper,  spar- 
ry iron,  quartz,  and  calcareous-spar. 

It  is  found  at  St  Agnes  in  Cornwall ;  Schneeberg  and 
Johanngeorgenstadt  in  Saxony ;  and  Joachimsthal  in  Bo- 
hemia ;  but  is  a  rare  mineral. 

Observation, 

It  has  been  confounded  with  green  iron-earth,  from 
which  it  is  weU  distinguished  not  only  by  its  external  as* 
pect,  but  by  its  accompanying  minerals. 


Vol.  III.  B  b  Genus  VIII. 


*890  OEK.  8.  A'STTMeVT.CUlHri!.      tCL.S.VEUX.]m. 

■Gewis  Vll I.— ANTIMONY-GLANCE. 

Spieaglas-Glanz,  Mohs. 

This  geniis  cont^ns  three  species,  viz.  Piismaloidal  Anti- 
mony-Giance,  Axifrangible  An  liraony-G  lance,  and  Prisma- 
tic Antiaiony-Glance.  •  Antimony-Oc!ire.  *•  Nickclifc- 
rous  Grey  Antimony. 

}..  Prismatoidal  Antimony-Glance,  or  Grey  Anti- 
mony. 
Grau  Spieaglaaerz,  Werner. 
Prismatoidcscher  Spiesglas  GlaiiK,  MAt. 

iThjs  giecies  jb  ifivided  into  two  sub^ecieB,  ni.  CW 
taaa  Grey  AntimoDy,  and  Plumoee  Ajitimoi^. 

CoDunon  Gney  Antimony. 

Gemebei  Gnn  SfM^gUserz,  Wermr. 

Thii  Bub^iecies  is  divided  into  thrte  lands,  fit.  Ooii- 
nicn, Fbfiated^and  Rai&ftcd. 

Firit  Kind. 

Compact  Grey  Antimony. 

Dichtes  Grauspiesglaserz,  Werner. 

Miner*  Antimonit  lolidB,  WidL  L  iL  p.  1 96 Didito-  6niu|iit*- 

glaaen,  Wmter,  PaJ»t  b.  i.  >.  197.    Id.  Wid.  b.  gis — O*- 


[SiAtp,  1.  Cvmmmt  Or^  Amiimomyt — lit  Kmd^  Compact  Gr^  Aniimoiiy, 


pact  sulphurated  Antimony>  Kirw,  vol.  ii.  p.  247* — ^Dicbter 
Grauflpieflglasers^  Emm.  b.  ii.  s.  468. — ^L'Antimoine  gris  |xmi- 
pacte.  Brock,  t  ii.  p.  872. — Dichter  Grau^ie^lanzerz^  Iteuss, 
b.  iy.  s.  367.  Id.  Lvd.  b.  i.  s.  278.  Id.  Suck.  2tet  th.  s.  384. 
Id,  BerL  s.  475.  Id.  MohSf  b..ii|.  s.  687*  Id.  Leonhard, 
Tabd.  s.  79- — ^Antimoine  sulphur^  pure  compacte,  Brong.  i.  ii. 
p.  127^— DIditea  Gvauspiesglaneers^  Kdnien,  Tabel.  s.  72^ 
H  Ham' t*  7^*—- Sulphuret  of  Antimony,  KiA^  vel.  ii.  p  001. 
— ^AntimpiiM  ndphiir^  compacte,  Hauy,  Tabl.  p.  1  l^w-«-Dich- 
tea  Grauspiesglazerz,  Hans.  Handb.  b.  i.  s.  194.  Id.  Hoff. 
b.  iv.  a.  109* — ^Antimoine  sulphur^  compacte,  Hauy,  Tabl. 
p.  113. — Grey  Antimony^  A^nn,  p.  123. 

IMamal  Chmradera. 

Its  colour  is  light  Icad-grey^  and  it  lias  sometimes  a  pa- 
vonine or  steel-coloured  tarnish. 
It  oocur^  masfiiTe,  difiseminated,  and  seldom  in  mem- 

Internally,  it  is  shining  and  glistening,  and  tKe  lu8li^  is 
metaDic.  ^ 

The  firacture  is  small  and  fine-grained  uneven,  whidi  lat- 
ter sometimea  passes  into  even. 

The  fragments  are  indeterminate  angular,  and  blunt- 
edged. 

It  b  soft. 

It  is  easily  frangible. 

It  soils. 

The  lustre  is  increased  in  the  streak. 

Specific  gravity,  4.0, — i.6,  Mohs ;  4.368,  Kirwn. 

Geographic  Sitttatiofiu 

Europe. — It  is  found  in  Huel  Boys  mine  in  Cornwall ; 
at  Sahlberg  in  Sweden  ;  Braunsdorf  near  Freyberg  in  Sax- 

B  b  2  ony ; 


ony;  Hungary;  Baireuth;   Salzburg;  and  Aurcfgnt  ia 
'France. 
il«ia>— SiberilL 

dbierifoiians. 

L  it  18  distinguished  from  White  SUverj  Campmd  flSr 
lena^  and  Copper-Glance^  by  cdour  and  specific  gmvitj^ 
ib  It  is  tlu^  rarest  subspecies  of  grey  antimony. 


SeamdKiMd. 

J^oliated  Grey  Antimony^ 

BUittriges  Grausfftesglasensy  Werner. 

tJL  Wehi.  PdEift  b.  L  s.  197.^Folialed  salphonted  AnCboAqry 
Xtnr.  vol.  iL  p.  248. — ^^SttHches  Grauspiesglasersy  £as^ 
b.  ii«  8. 470^— L'Antimoine  gris  lamelletKz,  Brock*  t.  iL  pi  J7^ 
-^Bl&ttriches  Graiupiesglanserz^  Reuu,  b.  iv.  s.  S6S.  Id,  Ia^^ 
b.  I  8.  278.  Idi  Suck.  2ter  th.  s.  585.  Id.  Bert.  s.  475.  H 
Mohs,  b.  ill  8. 687*  Id.  Leonbard,  TabeL  u,  79- — ^Antxmomt 
sulphurt  pure  lamelleux,  Brong.  t  il.  p.  127- — Blattrkbes 
Grauspiesglaserz^  Karsien,  TabeL  s.  72.  *  Id.  Haus,  Handb. 
b.  i.  8.  194.    Id.  Hoff.  b.  iv.  s.  107. 

External  Characters. 

The  colour  is  ilie  same  as  that  of  the  preceding  kind 

It  occurs  massive  and  disseminated*;  also  in  coarse,  small 
and  fine,  generally  longish,  granular  concretions. 

Internally  it  is  shining  or  glistening,  and  the  lustre  is 
metallic. 

The  cleavage  is  prismatic. 

The 


B.]   l.niSMATOtDAt  ANTIH0NT-«:LAVC1 
ISmti^  1.  Cammrm  Grey  Aiilimoiiy,^3il  Kiiid,  Itailialcd  Ctrl/ AnliMfnt/. 

The  tragmciiLi  arc  indeterminate  angular,  anil  not  (Hir- 
ticulorly  sharp-edgod. 
It  is  OS  hard  as  g>Tsii(n- 
It  is  not  particularly  bnltlo. 
It  is  eaalv  fraugibJi.'. 

Spcdfic   gravity,   4.0. — 16,   Mohs  ;    *.368,   Kinvan ; 
9  to  4.382,  Breilbaupf. 


Radiated  Grey  Antimony. 

Strahliches  Grauspicsglascrz,  Werner. 

I  Werner,  Pubst.  h.  i.  s.  igs.  Id.  fVid-  b.  gu.— Striated  sul- 
Ainrated  Antimon;,  Kimi.  vol.  ii.  p.  249- — Strahliches  Grau- 
aglaserz,  Emm,  b.  ti.  s.  374. — L'Antinioine  gris  rayonne, 
t.  ii.  p.  37*. — Strahliches  Graugpieaglascn,  Reiut, 
i.  370.  Id.  Lttd,  b.  ii.  s.  279-  Jd.  Mohs,  b.  lii.  s.  690. 
I  Leimhard,  Tabel-  b.  79- — Atitimoine  sulphure  pure  ray- 
,  Bnmg.  t  ii.  p.  127. — Strahliges  GrauspicHglansers, 
Xorffn,  Tabel.  s.  72-  Id.  Hatu.  a.  75-  Id.  Htg.  b.  It. 
•.10I3. 


External  C/taractejs. 

The  colour  is  cotmnon  lead-prey,  and  it  is  Eomctimes  tar- 
^^iicd  with  an  azure-blue  colour,  or  it  cxhilnts  the  colours 
^^nonpered  steel,  or  it  is  pavonine. 

^^Bt  occurs  ciasflive,  disseminated,  in  distinct  concretions, 

^^Mch  are  soopifonn  or  stellular,  or  promiscuous  radiated, 

umeUmcs  passing  into  fibrous,  or  collected  into  others  of  a 

wcdgir^hapc      It  is  frL-quently  crystallised,  and  thi:  primi> 


ii^        oM.  a  A«¥Eltdinr^LAi9i!s;  '{cu&nnrAs.aliL 


'  * 


tive  flgiure  »  n' oblique  ftur«dld  prisD^  tibi 

of  idiich  are  unlmowiL    The  followifig  An  fkn  iiiitiMlgji 

£gimB: 

L  ObGque  fbiir.«ded  prha^  MdMT  t^bakij  mnmim 
ted  inth  four  planes,  wluch  tfe  nC  on  A*  iMdrd 
{daiiei^  PI.  18.  fig.  8t8w  SometiBiite  the  qbCiHB  la- 
tenl  edges  of  the  pEiam  «ra  tniiii  aH^i  fOBHlaM 
bevdledy  or  even  rounded  otf,  so  that  the  prim 
«{qiear8  reed4diaped. 

8.  Oblique  four-sided  prisBiy  flatly  acuminated  vith 
finir  planes,  which  are  set  on  the  latent  planei^ 
PL  IS.  flg:  884. 

d.  OUique  four-oded  prism,  rather  acutefy  anmrins- 
ted  with  four  jdanes,  whidi  ale  set  on  the  latail ' 
planes;  and  this  acumination  flatly  acumiiuUed 
with  four  planes,  which  arc  set  on  the  planes  of 
the  first  aciunination,  PI.  12.  fig.  SS5. 

4i  OUique  fi>ur-sidcd  prism,  rather  acutdy  acumins- 
ted  with  four  planes,  which  are  set  on  the  late- 
ral {Janes ;  and  the  angles  formed  by  the  meeting 
of  th9  acuminating  and  lateral  planes  betdled, 
PI.  IS.  fig.  836. 

5.  Broad  ax-aded  prism,  rather  acutely  acuninalid 

on  the  extremities  with  four  planes,  whidi  tfe 
set  on  the  narrow  lateral  planes,  PL  12.  fig.  287. 

6.  Broad  nx-oded  prism,  flatly  acuminated  on  both 

extremities  with  four  [danes,  which  are  set  on  tk 
narrow  lateral  planes,  PL  12.  fig.  23& 

7.  In  acicular,  and  sometimes  in  capillary  crystalsw 
The  crystals  usually  intersect  one  another,  or  are  0^ 

)Hformly  aggregated*    Their  surface  is  strongly  longitn- 
fllinally  streaked,  and  usually  shining. 

Internally 


I.  CLAKCr-]    l.PKlSMATOItlAL  AXTIMON'^'-CLAXl'l;.      AOG 
ISaitf.  I.  Cwmoa  Grty  AMiamy.—SJ  Ei«l,  HadmltJ  Grtf  Anlxt^nny, 

Inleroally,  it  aJtcmatcs  from   splemlcnt  lo  glistening, 
1  the  lustre  U  metallic 
LThe  fragments  arc  usually  indclcrminaLc  angular,  and 
%.  portJculariy  sharp-i^ged  ;  sometimes  also  splintery. 

B  lianl  as  gypsiim. 
Jl  IB  rather  brittltj. 
|jt  \»  ca^ty  iVaiigiblc 

Specific  p-avity,  1.0 — l.C,  Molts ;    4.200,  Bergman ; 
,  GtUai;  4.1327  to  4.51G6,  BHuom  4,440,  Kir- 


Chemical  Characters. 
^It  ineHs  hy  the  mere  flame  of  a  candle ;  tt  in  almost  cn- 
fliy  disripatcd    before  the  blowpipe,  in  the  form  of  a 
Btc  rt^Knir,  with  a  suljihureous  odour. 


Constituent  Parts. 


Antimony, 
Suljihur, 


100 
Bergman^  Chem.  Opiisc. 
t.  ii.  p.  167. 


100 
PrtMst. 


Gtagnostic  Situations  i^lhc  FoliateJ  wtd  RadUUed  Kinds. 

These  minerals  occur  in  veins,  and  it  is  siud  sometimea 
alao  in  bcd«,  in  primitive  and  tran^tion  mountains.  The 
TCSDs  sometimes  contain  no  other  minerals  besides  anti- 
mony and  quartz ;  in  other  instances  they  arc  associated 
widi  gold,  or  ores  of  silver,  and  more  frequently  wth 
gdcna  or  lead-glance,  grey  copper,  iroiKj^rites,  arsenictJ- 
pyntet,  blende,  heavy-spar  and  brown-spar. 

Gecffrupiiii. 


soft       fixii.&A3iniioinr-Gi.AVcs*  .{cuS^^aj^umt^.i 

GtogrcfMe  SkmHim. 

EMfOpt»"^lt  oocon  at  Glfindimiiilg  in  Duulfijc|(ij||n^ 
in  Tons  that  tiwrane  tijmntidD  nidu^  ■HmmmiVwl  iftfc 
fine  gEsnular  brawn  Idciidey  iioo-pyiite%  ijdMi^ 
calcaieoiis-qMur  * ;  it  has  beoi  lately  daootrnd' ini 
shire;  m  Camwall  at  St  Stephena,  Padiloir^  aaS'HlEid 
BojB  in  EmMBon,  in  won  ttavening  fboae  of  bogpr  and 
tinHM^  bat  not  m  uie  east  and  west  i^^eins  or'diK^nifli* 
Ij;  at  Narvenid  and  SDebedt  neaif  Egef  ib'Tlbrii^, 
along  irith  oonunon  ganiet ;  in  vdna  in  tnauitioB  raddith 
IheHartz;  m  vona  that  tzacrane  gndas  m  Mawiac  an^ 
Lan|^  m  Aurargne :  at  Biauntdorf  in  Saxony;  in  Bo. 
haaina»  SSlau,  SwaUa,  Salabui;^  Tuscany^  Sanjljipj  Oofi^ 
aca,  Sicily,  and  Spain ;  also  at  Oflenbanym  in  Hmgagr, 
in  veins  with  galena,  grey  copper,  iron-pyrites,  and  brown 
blende,  in  foliated  granular  Umestone ;  at  FeUbbama  ia 
Transylvania,  assodated  with  grey  copper,  plumose  and- 
mony,  red  orpiment,  red  antimony,  rose-ied  bvown4|Mr, 
calcareous-q)ar  and  auartz. 

America. — ^It  is  found  at  Catorce  and  Los  Potueks, 

near  Guencam^  in  Mexico ;  also  in  Louisiana  f,  Conneeti^ 
cut,  Massachusets  and  Maine  ^. 

Second  Subtpecies. 

Plumose  Grey  Antimony^ 

Federerz,  Werner. 

Ifinera  Antimonii  planKw,  ffFoflL  t  ii.  p.  197.— FedeNn,  Wem. 

Pabst  b.  i  s.  801.    Id.  WUL  ^  9l6..PUiinoaa  11  laiiaipH 

•         . .  ■  *  • 


•  JuMiim*!  Mincnkor  of  DomfrieMhlre,  ^  74. 
t  BniM*f  Amarkan  Minenkgietl  JouniaI«  p.  ItS. 
X  CltAvclaiid*f  Bfiocrtlqgjr,  fk  6S& 


fe"]  1.  rniSMATOiDAi.  ajjtimon^--<7I.a>:ct:.     997 

[Snhip.  i.  Ptumoic  Cr^  JtiHwumf. 

».  vpl.  ii.  p.  S50. — Fetlcrer/.  Emm.  Ii.  ii.  n.  471— 
ftntnnoine  en  plumes.  Brock,  t.  ii.  p.  377- — Haarfbrmif; 
yieag\a.n7.etx,  licuss,  b.  iv.  8.  375. — Federensj  Lud.  b-ii 
/rf.  Suci.  2icr  th.  s.  389.    Id.  liert.  e-i'S.    Id.  MoA 
.  s.  703. — HoBrfiVnni^cs  Gmu8pii"<glanzi?rx,  Leonfiar^M 
J.  s.  79. — Antitnoine  sulphur^  capillaire,  Brong.  t.  iL  ■ 
— Haarformigea  Gratuipiesglanzerz,  Karslcn,  Tabd. 
^72—— F«lerer«,  Ilmu.  s.  ".'>- — Amimoine  sulphurc  capil- 
%  ffaily,  T«bl.  p.  113.— Federerz,  Hof  b.  iv.B.  110.     IJ. 
t,  Handb.,  b-i.  s.  I.oO. — PlumoBc  Grey  Antimaoy,  JikiM, 


External  Cliaraeicrs. 
is  inteiinediate  between  dark  Icod-grcy 
The  lighter  coloured  varieties  have  soi 
S  a  tempered  steel  eolourcd  lamish. 
It  occurs  sometimes  masavc ;  most  commonly,  howc\-i 
in  thin  capillary  crystxtls,  which  are  almost  aiwnys  promi 
cuously  or  scopiformly  aggregated,  and  sometimes  so  inter- 
woven as  to  appear  like  wool. 

Eslernally  the  crystals  arc  glistening. 
Intenutlly  it  is  glimmering,  and  the  lustre  is  scml- 
lallic  or  metallic. 

The  fragments  arc  indeterminate  angular,  and  blui 
edged. 
It  is  opaque. 

It  ift  very  soil,  posrang  into  friable. 
It  i>  rather  brittle,  and  easily  frangible. 


Chemcai  Charactert. 
ribrc  the  blowpipe,  it  melts  into  a  black  slag,  after 
g  out  a  vapour,  which,  when  condensed,  appears  in 
B  of  B  white  and  yellow  powder. 

Conatiliicnt 


ConsiUueiU  Ftirti. 

Agoagdmg  to  Betfgmmn^  it  is  a  oanpoand  of  A'-V-^ry, 
Su^mv  Anenic,  Iron  aood  Silver.  n<li»i  miiwulngiifit 
»  Cmutadt,  fitm  its  awtamfchy  flha%  lefer  il  to  tlie  ens 
cfflOver. 

Oeognortk  SUuaOok. 

It  oecun  moBl  fiequoitljr  in  tobb  in  |Jiiuiilift  mbIu^ 
thit  oontMB  OK0  of  lilvcri  particuli^  white  rilvw;  aL 
8o  in  antimony  Tein&  It  b  usually  aooonqpaai^  witb 
aigentilenHu  anenical-pyrites,  native  teUuriuin,  and  the 
ores  already  mentioned  as  aooampanying  the  otfaer  cm 
of  this  meCaL  A  newer  rarmation  is  met  wiin  in  tfHMi* 
tion  rocks,  where  it  is  associated  with  galena  or  leael* 
glance,  grey  copper,  sparry  iron,  and  fluor-spar. 

Geographic  SiiuaHon, 

Europe. — ^It  occurs  at  Andreasberg  and  Clausthal  in 
the  Hartz ;  Freyberg  and  Braunsdorf  in  the  kingdom  of 
Saxony;  Rathhausberg  in  Gastein,  and  Schwardeqgtng 
in  Salzburg;  Schenmitz  in  Hungary ;  Nagyag  and  Fda>- 
banya  in  Transylvania. 

^fTierko.— Mexico. 

Observations. 

1.  It  is  distinguished  from  AmianAui  and  TremoKk  by 
its  colour,  kind  of  lustre,  and  eaaer  fusibility. 

S.  It  has  been  described  under  the  name  SUberfiderCL. 


S.  Anfta^pble 


AMTIMOjn'-GLjmcE.      J 

2.  Axifrangible  Antimony  Glance,  or  Boiir- 
nonite. 

Axenllieilendcr  Sptcsglos,  Mohs. 

SchwarzspieH  Glnnzerz,  Werner. 

Spiessgliuiableierz,  Karslen. 

I  uid  Boumon,  in  Phil.  TranB.  for  1804. — SpIessgUiiz- 
,  Karsten,  Tabel.  a.  6^. — Plomb  sulphur^'  antimoniferc, 
jy,  Tabl.  p.  HO. — Triple  sulphutu  d'Aiitinioine,  Plomb  et 
re,  Endellione,  Boumon,  Catalogue  Mineralogique,  p.  409' 
.SptesBglanzblcien,  Haut.  Handb.  b.  i.  b.  173. — Schwarz 
iglaneeK,  Hof.  b.  iv.  b.  lU— Triple  Sulpburei  of 
I,  Jitin,  p.  109- 

External  Characters. 
['Its  colour  is  blnckish  icad-grey,  falling  into  slecl-grey. 
It  generally  uccun  massive,  disseminated,  and  crystallis- 

Its  primitive  (bnn  is  an  oblique  four-sided  prism.  t)ic 
angles  tif  wliich  arc  unknown.     This  prism  occurs  various- 
modifitid  by  Irimcation,  and  bevelment  on  the  e^es 
termtnsl  planes,  and  by  acuminalions  on  the  terminal 


Externally  it  is  shining  and  metallic. 

iDtemally  tlit-  lustre  is  iiitcmicdiali'  IkIwcci)  glistening 
md  glimmering,  and  is  metallic. 

It  clcsTBgc  is  axifrangible. 

The  fracture  is  small,  and  rather  perfect  concboidal,  and 
ly  cnorse-grained  uneven. 

The  fragments  are  indeterminate  angular,  and  rallier 
sharp-edged. 

It  ia  .opaque. 

It  is  hardiT  than  gypsunr,  hut  not  so  hard  as  calcareous- 
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It  becomes  more  shining  in  the  streak. 

It  is  Inittlc,  and  easily  frtinpble. 

Specific  gravity,  5.5,— 5,8,  Moha ;  5.700,  HaUheU. 

Chemical  Citaractera. 
Before  the  blowpipe,  it  generally  splits  and  dccrepiutee, 
then  melts,  emitting  a  white  and  sulphureous   vapour; 
af^r  which,  there  remains  a  crust  uf  sulphuretcd  lead,  in- 
closing a  globule  c^  copper. 

ConslUucnl  Partt. 


42.68 

39.00 

taso 

atss 

S8.60 

19.T5 

12.80 

13.50 

11.73 

\3a 

i  1.00 

u» 

17.09 

16,00 

.18.09 

Lead, 

Antimony, 

Copper, 

Sulpbvr, 

Baiehett,  Phil.  Ttods.       Klaprotk,  Bat     Id.  b.  8A ' 
1804,1.68.  b.iv.  S.90. 

Aooordii^  to  an  estimate  of  Mr  Snuthson,  this  or  cao< 
tMBB  in  100  parts  the  fojknniig  compounds : 

Sdiiu««f  ABtim»y.        {f^J'  IS}  «*« 
S»lpku«  of  Copper,  {g^_      'iSJl'" 

SulphuMoflio^  {^^,       };S}    *^ 

loogM 

SniikKni  PhiL  Tnju.  for  1808,  P.  i.  p.  SS.  && 
GtVfk 
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Geognost'ic  and  Geographic  Situations. 

Eurqpe.-^lt  is  found  near  Endellion  in  ComwsU,  along 
with  grey  antimony,  and  brown-blende,  in  veins  in  clay- 
slatc.  On  the  Continent,  it  is  met  with  at  Ratisbon,  us- 
wx'iated  witli  brown  blende,  grey  copper,  galena  or  lead- 
glance,  and  common  iron- pyrites ;  also  in  Saxony;  in  tlie 
Hutz,  accompanied  with  galeoa  or  lead-glance,  sparry 
iron,  and  heavy-spar,  in  veins  that  traverse  grey-wacke 
and  grcv-wacke-slate ;  at  Bleyberg  in  Canntbia,  and  at 
Kapnic,  in  Transylvania. 

Jsia.~ln  Siberia,  along  with  quartz,  malachite,  galena 
or  lead-glance,  and  caleareous-spar. 

jfinmca.— yin  Peru,  associated  with  copper  and  iron 
pyrites. 


HB^  a  fanner  edidon  of  this  work,  I  named  tliis  mineral 
^TiMtmonite,  in  honour  of  Boumon,  who  first  described  it : 

Count  Boumon  names  it  Eridflliotte,  from  the  parish  in 

which  it  was  first  found. 

^^Bb  colodr  it  blackish  lead-grey. 
^^Tta  piimilive  figure  is  an  oblique  four-sided  prism,  the 
dtmrasiunE  of  which  are  unknown. 
The  lustre  is  shining  and  uietallic. 


Obaervaiums. 


8.  Prismatic  Antiinoiiy-Glance. 

Prismatischer  Sptcsglas  Glanz,  Moks, 

Extervai  CharaeterB. 
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Its  cleavage  is  in  the  direction  of  the  amdlcr  diagonal  of 
the  prism. 

It  !i  harder  than  gypBiim,  and  !<omeLimf»  a»  liaitl  as  col- 
carouus-spar. 

Specific  graviiy  6.7,  6.8,  Molm. 

Obaervaiions. 

The  above  desciiption  \%  that  of  Mohfl,  and  cuntnitn  aU 
the  informnlion  I  poaBCSs  in  rcgui-d  lo  this  ajtecies. 


»  Aatiniony-Ochtf. 

Spiesglauxoclur,  IVemtr. 

Spieuglanzocher,  Reutt,  b.  ii.  s.  S88.  Id,  LwL  b.  i.  s.  X82.  f<t 
Au;it.  Si«r  th.  s.  394.  U.  Btrt- ».  *JB.  M  AfoA*,  b.iii.  i-TIl- 
Id.  LamMard,  Tabel.  ■.  79-  Id.  Kanln,  Tabel.  s.  TS^-Aft- 
timoine  oxyd6  terreux,  Hofiy,  TabLp.  113. — SpfieMgbn*- 
odur,  IToKf.  Handb.  b.  f.  s.  SS9.  7<i:  Hof.  b.  iv.  ■.  IH- 
AatfnpsU  Oekfe,  ..itilM,  p.  ISJ. 

External  Characters. 

Its  oolpur  is  Gtraw-yellow,  of  different  degrees  of  iotn- 
aty,  which  utcbies  oo  the  oae  side  into  yeUowisb^grey,  <>■> 
the  other  into  ^eUowish-brown. 

It  aometiines  occurs  maanve,  and  disseniiiialed,  but  ge> 
nerally  incrusting  crystals  of  grey  antiQiony. 

It  is  dull  or  glimmeiing. 

The  fracture  ia  small-grained  UDeren  or  earthy. 

It  is  soft,  posang  into  very  aoA. 

It  is  rather  brittle,  and  eanly  ftaogible. 

t  CJumital 


I 
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Chemical  Characters. 

Befofe  the  bknipiiw^  on  charoofll^  it  becomes  white,  and 
evapotates  without  melting.  With  borax,  it  iotumesoes, 
and  is  partly  reduced  to  the  metallic  state. 

GecgfiosUc  and  Geographic  SiituUions. 

It  oocuii'ttlwigrtin  yems,  and  accompanied  with  grey 
antimony,  and  sometimes  with  red  antimony. 

It  is  fimnd  at  Dublowitz,  near  Saltschaw  in  Bohemia; 
Tdkebanya  in  Hungary;  Tofditz  in  Transylvania; 
Braunadood^ in  the  lungdom  of  Saxony;  on  the  Sonnen- 
bai;^  omr  ICttenall  in  Salzburg ;  and  in  Siberia. 

Observations. 

It  neariy  resembles  bismutb-glanoe  in  external  charac- 
ters, but  is  readily  distinguished  from  it  by  its  accompany* 
ing  minerals. 


••  Nidceliferous  Grey  Antimony. 

Antimoine  sulphur^  nickelifere,  Haik/, 

Id.  Lucas f  t.  ii.  p.  471-  Id,  Vauquelin,  Annal.  du  Mus.  t  xix. 
p.  52.— Spiessglanzkies,  Haus.  Handb.  b.  i.  s.  192.— Nickel 
Antiraoners^  John,  in  Scwheigger's  Journal  for  1814.  ' 

External  Characters. 

Its  colour  is  steel-grey,  which  passes  on  the  one  side  in- 
to  lead-grey,  on  the  other  into  tin-white,  and  is  tarnished 
with  tempered-steel  colours. 

It 
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It  occurs  massive  and 
It  is  shining  and  glistening. 
It  hiA  a  doable  rectangubu*  cleaTage. 
The  fiagments  are  cubical. 
It  is  harder  than  grey  antimony. 
It  is  brittle, 
it  is  easSly  fran^ble. 

Spedfic  gravity,  &65--a546^  Strohmeyer;    &«HV- 
ftSSS,  UUman. 

Chemicdl  Characten. 

Oii  tea^xftdhi  to  the  blowjnpe,  it  melts,  emits  a  wlute  ts- 
pour,  having  the  smell  of  arsenic,  part  of  whidi  remains 
attached  to  the  charcoal,  to  which  it  communicates  a  yel- 
low colour.  In  proportion  as  the  vapours  arc  exhaled,  tbe 
fusibility  is  diminished,  until  the  remaining  portion  becomes 
infusible :  the  infusible  portion  appears  as  a  small  white 
easily  frangible  button,  which  proves  that  at  least  two  m^ 
tals  enter  into  the  composition  of  this  ore. 

It  is  partly  soluble  in  nitric  acid,  to  which  it  communi- 
cates a  green  colour,  and  deposites  a  white  powder.  It  is 
almost  entirely  dissolved  in  muriatic  acid. —  Vaiupidin. 

Constituent  Parts. 

It  is  composed  of  Antimony,  Nickel,  Arsenic,  Iron, 
Lead,  and  Sulphur :  of  these,  the  antimony  is  the  most 
abundant,  forming  about  half  of  the  ore ;  the  next  in 
quantity  is  the  nickel;  arsenic  the  third;  sulphur  the  fourth; 
iron  the  fifth ;  and  lead  but  in  very  small  quantity.  It  i* 
probable  that  the  antimony  and  sulphur  form  a  particular 
combination,  the  arsenic  and  nickel  another,  which  is  nu- 
^  chanicallv 
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chamcally  mixed  with  the  first,  and  that  the  lead  and  iron 
are  combined  with  the  sulphur.  '^Vauquelin. 

Aooording  to  John,  it  contidns  Antimony  with  Arsenic^ 
61.68 ;  Nickel,  '9S.SS ;  Sulphur,  14.16 ;  SiUca  [with  Sil. 
ver  and  lead,  0.8S ;  Trace  of  Iron.  According  to  Stroh-i 
meyer,  43.80  Antimony ;  86.60  Nickel ;  17.71  Sulphur ; 
1.89  Iron  and  Manganese.  According  to  Ullman,  47.75 
Antimony;  S5.2d  Nickel;  11.75  Arsenic;  15.25  SuU 
phur. 

GeognoHic  and  Geographic  SiituUhns. 

It  occurs  in  veins  near  Freussberg,  in  the  county  ot 
Sayn-Altcnkirchen,  in  the  principality  of  Nassau,  along 
with  sparry  iron,  galena  or  lead-glance,  and  copper-pyrites« 


Vol.  HI. 


Cc 


Order  V. 


i     a.l.  MANOASESE-Bl-ENDE.      [cL.3.  HETAL.  HtK. 


Ojides  v.     blende. 

Evus  I.     MANGANESE-BLENDE. 

GUnx.nienOe,  Mvlix. 

Mangan-Blende,  Werner. 

This  genus  contains  but  one  species,  vi/..  Prisnioiic  Man- 
goiiese  Blvnde.     "  Phosphale  of  Mnnganese. 

1.  Prismatic  Manganese  Blende. 

Pnsmatlscher  Glanz-Blende,  Malts. 

Schwanen,  MiiUer  v.  Reichenttein,  Phye.  orb.  d.  «ntr.  Fr-  i- 
Wien.  1.  Jahrg.  3.  Quart,  i.  86.  Id.  Reutt.  b.  ii.  4.  ».  «6. 
■ — BraunsteinkieB,  LeotJutrd,  Tabel.  a.  70. — Mangangliiu, 
Kartten,  Tabel.  g.  78. — Manganese  sulphurc,  Hmg,  T»bl. 
p.  1 1 1.— Schwanen,  Ilmu,  Handb.  b.  i.  s.  199. — ^Mangan- 
blende,  Hoff.  b-  iv.  s.  197-— Sulphuret  of  Manganese,  Ativi, 
p.  139. 

Extemal  Characters. 

Its  colour  on  the  fresh  fracture  is  iron-black,  which  ap- 
proaches to  dark  steel-grey ;  but  on  exposure  it  becomes 
tarnished  of  a  brownish-black  colour. 

It  occurs  massive,  disseminated :  in  distinct  concretions, 
which  are  coarse  and  small  granular,  and  in  which  the  sur- 
faces are  marked  with  interrupted  forlification-like  streaks. 
It  is  sometimes  crystallised :  its  primiUvc  form  is  on 
oblique  four-nded  prism,  the  dimensioas  of  which  are  un- 
known. The  prism  occurs  variously  modified  by  trunca* 
ti(Hi  on  the  lateral  edges. 

lb 
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Its'Imlie  is  ^lendent  or  ahiiiiiig^^ttd  semi-metaUic. 

Its  domge  is  prismatic,  but  is  very  imperfect 

The  fii^meiits  are  indeterminate  angular,  and  rather 
sharpuedflidL 

It  is  opaque. 

Its  streak  is  of  a  greenish  colour. 

It  is  harder  than  calcareous-spar^  and  sometimes  as  hard 
as  fluor-spar. 

It  is  intermediate  between  secdle  and  imperfectly  brittle, 
and  is  eaaly  frangible. 

Specific  gravity,  S.d,  4.0,  Mohs ;  3.95,  Klaprath. 

Chemical  Characters. 

Before  thfd  blowjnpe,  it  ^ves  out  sulphur,  and  tinges 
borax  violet-blue. 

Constitueni  ParUt. 

Oxide  of  Manganese,  82.00  85 

Sulphur,  .  11.50  15 

Carbonic  Acid,  -  5.00 


98  100 

Klaproth^  Beit  b.  iii.         VauqueJiik,  Annal. 
s.  4^  d.  Mus.  vi.  s.  405. 

Geognosiic  and  Geographic  Situations. 

It  is  found  in  Cornwall ;  and  at  Nagyag  in  Transylva* 
nia,  along  with  ores  of  tellurium,  blende,  «q>per-p3rrites, 
compact  red  manganese,  and  brown-spar. 

Observatums. 

1.  It  is  easily  distinguished  from  all  metalliferous  mine- 
rals, having  the  same  colour,  by  its  greenish-grey  streak. 

C  c  2  It 
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It  in  learly  allied  to  B/ack  Blend/-,  but  is  readily  <li&- 

tingiiifii..  Iiy  its  atreak,  and  the  form  of  its  cry«Ial«. 

2.   It  19  been  described  under  ihc  following  names. 

Schwa  ;,  Braunstcinkies,  Magnwiunikies,  Bniunsteii>- 

blende,  1  Manjiriinglan/. 


•  Phosphate  of  Manganese. 

Eiscnpcchcrz,  Werner. 

Tct  phosphate,  Brach.  t  ii.  p.  533. — Manganese  phoaphnti:', 
Brong.  t.  ii.  p.  112. — Phosphormangnn,  A'flM(oi,  Tabel.  a.  72. 
— M  angnncM!  phosphate  ferrifere,  Haiiy,  Tabl.  p.  1 1 1 . — Trip- 
lit,  Baux.  Handb.  h.  iii.  s.  1079.— Eisen))ecber2,  Boj:  b-  '»'■ 
s.  300. — Phosphate  of  Manganese,  Jikin,  p.  133. 

External  Choracten. 

Its  colour  is  browiush-black,  sometimes  incliDiDg  to 
dove-brown. 

It  occurs  masuve  and  disseminated. 

Internally  it  is  shining,  glistening,  or  glimmering,  and 
the  lustre  is  re«nous,  inclining  to  adamantine. 

It9  cleavage  is  imperfect,  and  appears  to  be  in  the  direc- 
tion of  the  lateral  planes  of  a  prism. 

The  fracture  is  imperfect,  and  flat  conchoidal. 

It  b  opaque  in  the  mass,  but  semi-transparent  in  splin- 
ters. 

It  scratches  gloAG. 

Its  streak  is  yellowish-grey. 

It  is  brittle  and  eafflly  frangible. 

Specific  gravity,  3.4390,  Vauquelm.  3.767,  ^775,  US- 
ffioftn,  3. 731,  Karttm.    3.66S,  Breiihm^L 

Chemird 
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Chemical  Characters, 

It  is  readily  fusible  before  the  blowpipe  into  a  black 
enamel. 

Constittumt  Parts, 

Oxide  of  Manganese,  -  42 

Oxide  of  Iron,  -  81 

Phosphoric  Acid,  -  27 


100 
Vauguelirij  Joum.  d.  Min.  N.  64.  p.  299. 

Geognostic  atid  Geographic  Situations, 

It  occurs  in  a  coarse  granular  granite  at  Limoges  in 
France ;  and  it  is  said  also  in  Pennsylvania. 


Genus   II.— ZINC-BLENDE   or    GARNET- 

BLENDE  ♦. 

Granat-Blende,  MoJts, 

This  genus  contmns  one  species,  viz.  Dodecahcdral  Zinc- 
Blende. 

1.  Dodecahedral 


*  This  genus  is  bj  Mohs  named  Carnet-BUwle^  on  account  of  its  re* 
semblance  to  garnet :  throughout  the  present  t^y^tem,  it  is  in  general  simply 
named  Blende. 
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1.  Dotleiithcdral  Ziiie-Blciidt'. 

Dodccaedristhcr  Granal-B Untie,  Mohn. 

BleDdi>,  WcmCT. 

This  species  u  divided  into  three  subspecies,  vii.  Yellow 
Zinc-Blende,  Brown  ZincBlende,  and  Black  Zinc-BleDile. 

First  ifiibspeck's. 

Yellow  Zinc- Blende. 

Gelbt-  Blende,  }Vei-ner. 

Id.  Went.  Pabrt.  b.  i.  s.  188.  IiLWid.  e.  898^ Yellow  Blanfc, 
Kirm.  vol.  ii.  p.  S38.— Gelb  Blende,  Evtm.  b.  ii.  s.  443.— La 
Blende  jwme,  Brock,  t  ii.  p.  350.— Gelbe  Blende,  Boat, 
b.  iv.  s.  886.  Id.  Lad.  b.  i.  b.  273.  Id.  Smt.  St«r  th.  ».  367. 
Id.  Bert.  s.  46*.  Id.  JIfoAj,  b.  iii.  ■.  557-  Id.  Lemhard,  TabeL 
B.  74. — Zinc  sulphur^  jaime,  Brong.  t.  ii.  p.  141.— Gelbe 
Blende,  KarOen,  Tabd.  s.  70.  Id.  Hmu.  Huidb.  b.  i.  ■-  S3S. 
Id.  Hoff.  b.  iv.  >.  74. — Phaq>hore9cent  Blende,  AUom,  p.  1 IS- 

Exiemal  Characters. 

It  ezhilnts  the  following  series  of  colours :  asparagus  and 
oU  green,  aeld<Mn  sulphur-yellow,  most  frequeDdy  wax- 
yellow,  which  sometimes  passes  into  yellowish-grey,  dial 
into  lemon,  honey,  and  orange  yellow,  aurora  and  hyaonth 
red,  ioto  pale  reddish  brown,  which  forms  the  tranntion  in- 
to brown  blende.  All  these  odours  incline  mon  or  less  to 
jjreen. 

It  occurs  usually  massive,  disseminated,  in  granular 
concretkos. 
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ncretioiis,  and  ci-ystall'isod  in  ocUihcdrons,   rhoniboidal 
idecahcclruns,  and  in  twin  crystnls. 

c  crystals  arc  middtivsized  aiid  small,  seldom  single, 
Hicrally  in  druses,  hut  usually  sii  much  grown  togetlier, 
Ut  it  is  diflieull  to  determine  their  figure, 
e  crystals  have  a  smooth  surface, 
i  Extcniolly  and  internally  it  is  shining  and  splendeni, 
1  the  lustre  is  adamantine,  inclining  to  resinous. 

1  cleavage  is  dudecahedral,  that  is,  it  is  sixfold,  and 

e  folia  are  parallel  w  1th  iJio  sides  of  the  dodecaliedron. 

'lie  fragments  are  dodecalicdral,  hut  on  account  of  the 

Sstinct  concretions  can  seldom  be  obtained  perfect,  and  are 

eforc  moat  commonly  indeterminate  angular,  and  sharp- 


i  usually  only  translucent,  but  the  lighter  coloured 
irietics  arc  seiiiitrans parent,  inclining  to  transparent, 
t  refracts  single. 

t  yields  a  ye!lowish-groy  or  yellowish- white  streak. 
It  ia  harder  tlian  calcareous-spar,  and  even  as  hard  as 
fluor-spar. 

I  It  is  Imttle,  anil  easily  frangible. 
Specific  gravity,  4.0,  i.2,Moli)t;  4.044  to  4.048,  GeUerl; 
)ffl,JiinBan;  i.lOS,  Karstett. 
It  be 
Berg 


Physkal  Character. 
lit  beeunies  phosphorescent  by  friction; 
■  Bergmann,  as  [lowcrfully  imder  water  as 

Chemical  Characters. 


,  according 


ithe 


It  decrepitates  before  the  blowpipe,  becomes  grey,  but  v 
iiifubible  cidier  alone  or  with  borax. 


r,EX.  a.  ZlN<:-ULE-*JUli. 

[CL.3. 

HETAL.  MIX. 

Coiist'ducnl  ParU. 

Ydluw  Blende  from  Scharfcnbcrg. 

Zinc,               -             Si 

6a.a 

Sulphur,             .            20 
Iron,                  -               5 

at.0 

1.5 

Fluoric  Arid,           -         4 

Silica,                 .                1 

WMcr.            -                 6 

100 

ffT.5 

BergniaiiH,  Opuscul. 
t,  ii.  p.  345. 

Gucnivam,  Jouni. 
dcs  Mines,  N.  1S6. 

Geognusttc  SiUtation. 
It  occurs   in  veins    tu    primitive,  transition,  and    flirtz 
rocks,  where  it  is  gonurally  nssociatnl  with  galena  or  lead- 
glance. 

Geographic  Situation. 
It  occurs  along  with  galena  or  lead-glance,  copper- 
pyrites,  copper-green,  red  cobalt,  and  heavy-spar,  in  vans 
that  traverse  quartz-rock,  at  Chfton  Mine,  near  Tyndrum 
in  Perthshire;  also  in  Flintshire.  Veiy  beautiful  speci- 
mens are  met  with  at  Itatieborziz  in  Bohemia,  where  it  is 
assodated  with  galena  or  lead^lance,  grey  copper,  iron- 
pyrites,  brown-spar,  and  quartz ;  and  sometimes  also  with 
native  nlver,  niver-glance  or  red  silver.  It  is  also  found 
at  Scharfenbo^  in  Saxony;  Ranunelsberg  in  the  Hartz,  in 
veins  in  tran^tion  rocks.  The  green  varieties  arc  found  Kt 
Gumerud  in  Norway,  assomted  with  galena  or  lead-glance, 
Wialt-blue  apatite,  in  tranatiun  rocks ;  and  it  is  accompa- 
nied with  manganesc-blt-nde  and  red  manganese,  at  Nogjtg 
\n  Transylvania, 

ObaervaAmM. 
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[Smktp.  2.  Bnnm  ZmC'SUudcj—Ut  Kind^  Foliated  Brown  Zine-BUnde. 

Observatiaruf, 

It  is  cbaiacterised  by  its  colour,  strong  adamantine  lustre, 
and  high  degree  of  transparency  ;  the  reddish  varieties  are 
distinguished  from  Red  Silver  and  from  Cirmabary  by  their 
distinct  cleavage,  superior  hardness,  and  inferior  weight 


Second  Sttbspecie^, 

Brown  Zinc-Blende. 

Braun  Blende,  Werner, 

This  subspecies  is  divided  into  two  kinds,  viz.  Folia- 
ted Brown  Zinc-Blende,  and  Fibrous  Brown  Zinc-Blende. 

First  Kind. 
Foliated  Brown  Zinc-Blende. 

Blattrige  Braune  Blende,  Werner. 

Id,  Werner,  Pabst  b.  i.  s.  I9I.  Id,  Wld.  s.  896.— Brown  Blende, 
Kim.  voL  ii.  p.  239- — Braune  Blende,  Emm,  b.  ii.  s.  447. — La 
Blende  brune.  Brock,  t  ii.  p.  S5S. — ^Braune  Blende,  lieusf, 
b.  iv.  8.  380.  Id.  Lud.  b.  i.  s.  274.  Id.  Suck.  2ter  th.  s.  S6^. 
Id.  Bert.  s.  466.  Id,  Mohs,  b.  ill.  s.  564.  Id.  Leonhard, 
TabeL  s.  74. — Zinc  sulphure  brun,  Brong,  t.  iL  p.  141.— 
Braune  Blende,  Karsten,  Tabel.  s.  70.  Id.  Haus.  Handb. 
b.  L  8.  231. — Blattrige  Braune  Blende,  Hq^.  h.  iv.  s.  78. 

External  Characters, 

Its  principal  colour  is  reddish-brown,  which  passes  on 
the  one  side  into  hyacinth-red  and  yellowish-brown,  and  on 
the  other  into  blackish-brown,  and  rarely  into  clove-brown. 

It 
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It  is  sometimes  tarnished  with  varic^tcd  colours. 
It  occurs  visually  miLssivc,  and  disiscminated,  also  in  gra- 
nular cUstinct  concretions,  varying  in  magnitude  from  large 
to  extreniely  fine  granular;  often  crystallised: 

1.  Rhomboidal  dodecahedron,  whidi  may  be  viewed  at 
the  fundamental  or  primitive  figure.  It  is  either 
lieriect  or  truncated  on  the  alternate  lateral  cdgts 
and  angles,  with  tiiangular  planes. 
3  Octahedron,  which  is  sometimes  elongated,  and  is 
either  ixrfect,  truncated  on  the  edges  or  angles, 
or  on  both  at  once ;  and  sometimes  bevelled  on  the 
edges. 

3.  Tetrahedron,  which  is  either  perfect  or  truncated  on 

tlic  angles. 

4.  Acicular  crystals. 

The  crystals  arc  small,  very  small,  and  niiddle-sizeii 
Their  lateral  planes  ore  generally  convex. 

Exicrnally  it  is  drusy  and  sliining. 

Internally  it  alternates  from  specular  splendent  to  fee- 
bly glimmering,  and  the  lustre  is  intermediate  between 
pearly  uid  adamantine. 

The  cleavage  is  sixfold  or  tessular. 

It  18  more  or  less  translucent,  commonly  strongly  trans- 
lucent on  the  edges.  The  extremely  fine  granular  varietf 
is  opaque.  The  large  and  coarse  granular  varieties  are 
translucent,  sometimes  bordering  on  perfect  transparent. 

It  yields  a  yellowish-brown  Btreak. 

In  other  characters,  agrees  with  the  preceding. 

Spedfic  gravity  4.048,  GelleH. 

ConatUuaU 


LkEKHDE-l     1-  DODECAHXDKAL  ZINC-BLKNDE.         4u 
>R  ZincBlt7ult,—i>l  Kind^FoUaled  firom  Zinr-Blndi. 


^p0V 


\ 

ComtUuent  Parts. 

i 

Allonhends,  Northum- 

Prom  S.lilbMe. 

belland. 

^Zi~, 

44 

Zinc,      -      sag 

Ej™, 

5 

Sulphur,     -       23.5 

Sulphur, 

-    17 

Iron,         -  *■      8.4 

Silica, 

-       24 

Silica,          -        7-0 

Alumina, 

-       5 



Water, 

5 

97.7 



Dr  TJtotnsm. 

100 
rgmann,  Opusc.  t.  ii.  p.  332. 
Blende,  like  all  other  ores,  often  contains  what,  chemi- 
cally considered,  may  be  viewed  aa  accidental  ingredients ; 
thus  the  Itlende  of  Prizbram  frequently  contains  silver; 
and  that  from  Nagyog,  manganese,  lead,  arsenic,  and  auri- 
ferous wlver. 


Geognoniic  Siluotiim. 

}  It  occurs  princi|)ally  in  veins  and  beds,  in  primitive  and 

»tion  rocks  ;  seidomer  in  secondary  or  flcctz  nx'ks.     It 

laSHKnatcd  with  ores  of  different  kinds,  such  as  galena  or 

iglance,  copper-pyrilea,  iron-pyrites,  grey  copper,  and 

ick  siver-orc. 


Geographic  Siiitation. 

t  It  occurs  in  the  Clifton  load-mine  near  Tyndnim  in 
Perthshire ;  in  small  veins  along  with  galena,  in  the  coal- 
fields around  Edinburgh  ;  at  Cumberhcad  in  Lanarkshire, 
along  with  galena  or  lead-glance;  at  Lcndhills  il  is  osso- 
1  with  galena,  white  lead-spar,  sulphate  of  lead,  spar- 
ry 
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Tj  iron,  iron-pyritcB,  brown  hematite,  blue  coj^ier,  electric 
calamine,  and  wad ;  the  vein^ones  are  quartz,  lamellar 
heavy*spar,  calcareous-spar,  brown-spar,  and  mountain- 
cork.  It  is  met  with  in  all  the  lead-mines  in  England  and 
Wales,  On  the  Continent  of  Europe  il  forms  a  C4>nstant 
attendant  of  galena  or  !cad-glance,  whetlier  it  occurs  in 
v^ns  or  beds ;  and  it  maintains  the  same  relation  in  tbt- 
Icad-mines  of  Asia,  Africa  and  America. 


Fibrous  Brown  Zinc-Blcndc. 

Fasrige  Braune  Blende,   Wmtcr. 

Hepatisches  Zinkerz,  IVultmuiTiii,  MiD.  8-  90(S- — Zink  sulpfaore 
compucte,  Broth,  t,  ii.  p.  .SSg — Si^liiudenbleiide,  Reuu,  b.  iv, 
s.  349.  Id.  Karttcn,  Tabel.  s.  70.  I±  Haut.  Handb.  b:  I 
B.  233.— Fasrige  &  Strahlige  Braime  Blende,  Hoff.  b.  iv. 
s.  8S,  84. — Fibrous  Blende,  Aikin,  p.  1 19. 

Extental  Char  Oder g. 

Its  colour  is  dork  reddish- brown,  which  passes  some- 
times into  yellowish,  seldom  into  clove  brown. 

It  occurs  massive  and  reniform  ;  also  in  distinct  concre- 
tions, which  arc  scopiform  and  stellular  fibrous  or  radiated, 
and  collected  into  others,  which  are  granular,  and  these 
again  traversed  by  curved  lamellar  concretions,  bent  ia 
the  direction  of  the  external  surface. 

It  is  glistening,  pas^g  into  strongly  glimmering,  aod 
the  lustre  is  reunous,  inclining  to  pearly. 

It 
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[ShAtf,  9,  Bromn  ZmciUciufe,— 2<2  Kimdy  Fihnm§  Bnmn  Zine-Blmde. 

It  is  opaque,  or  very  feebly  translucent  on  the  edges. 
In  other  characters  it  agrees  with  foliated  brown  blende^ 

Ccnstituent  Paris. 


From  the  Breisgau. 

Zinc, 

62 

Iron, 

8 

Lead, 

5 

Arsenic, 

-       1 

Sulphur, 

-    21 

Alumina, 

-     2 

Water, 

4 

98 

Hecht^  in  Joum.  d.  Min.  t  xlix,  N.  13. 

Geognostic  and  Geographic  Situations, 

It  occurs  in  Huel  Unity  copper-mine  in  ComwaD,  in 
small  masses,  incrusting  copper-pyrites,  and  is  sometimes 
itself  covered  with  sparry-iron ;  and  along  with  galena  and 
iron  pyrites  at  Geroldsbeck  in  the  Breisgau,  and  Raibel  in 
Carinthia. 

Observations, 

1.  It  bears  a  considerable  resemblance  to  fibrous  brown 
iron-ore,  from  which  it  is  principally  distinguished  by  its 
reanous  lustre,  and  its  accompanying  minerals. 

2.  The  lamellar  variety  is  described  under  the  name 
Schaalenblende. 


Third 
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Third  Subspecies. 
Blade  Ziao-Blende. 

Schwarze  Blende,   Werner. 

Id.  Werner,  Pabat.  b.  i.  s.  193.  M  Wi±  a.  893.— Bluck  Blende, 
Kirw.  vol.  ii.  p.  S41.— Schwarze  Blende,  Emm.  b.  ii.  s.  4.ilv- 
La  Blende  noire,  Broch-  t.  ii.  p-  357. — Schwaree  Blende, 
flciiM,  b.  iv.  s.  337.  Id.  IM.  b.  i.  s.  27fi.  /<i  'S«ct.  2to  th. 
a.  371.  Id.  BeH.  a.  i67.  Id.  MoAj,h.  iii.  ».  575.  Id.  Lam- 
hard,  Tabel.  s.  7*. — Zinc  sulphurs  noir,  Bnmg.  t  ii.  p.  l*l. 
— Schwarie  Blende,  KarHen.  Tabel.  a.  70.  Id.  Haut.  Handb. 
I),  i.  s.  230.     Id.  Hoff.  b.  iv.  a.  86. 

External  Charactert. 

Its  colour  is  inlermediate  between  greyish  and  veivri 
black ;  it  is  rarely  of  a  blood-red  colour.  It  is  sometiinM 
tarniihed  with  variegated  colours. 

It  ocoun  masnve,  disseminated,  in  granular  dittiiKt 
CMKKtians,  and  crystalliied  in  the  same  figures  as  \amn 
blende. 

The  dystab  are  small ;  and  so  much  grown  togetbef, 
that  it  is  very  difficult  to  ascertain  their  figure. 

Internally  it  is  shininit,  sometinies  splendent)  and  tbe 
Itistte  it  adamantine,  indimng  to  metallic. 

The  cleavage  is  the  same  as  in  the  other  Bubq>eaei,  but 
much  leas  distinct 

The  firagments  are  indeterminate  angular,  and  nibtf 
sharp«dged. 

It  is  almost  always  opaque,   excepting  the  blood-rc" 
variety,  which  is  translucent  on  the  edges  and  angles. 
B  Tbe 
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[SMbtp,  3.  Bladi  Zv^Bltmdtm 

The  Streak  is  dark  yellowish-brown. 

Its  other  characters  agree  with  the  preceding. 

Specific  gravity,  4.I6669  Brisson ;  auriferous  from  Nag- 
rag,  aoccn-ding  to  Von  MUler;  4.085,-4.106,  Brei^ 
laupi. 


ConstUuerU  Parts^ 


Sine, 

[roo. 

Lead, 

flLrsenic, 

Dopper, 

3ul{^ur, 

Silica, 

Water, 


From  Dancmora. 

45 

-  9 
6 

.      1 

-  89 

4 
6 


BowaUoQ. 

58 
8 


4 

86 

6 

4 


Oxide  of  Zinc, 
Iron, 
Arsenic, 
Sulphur,        -T 
Water, 


5S 

18 

5 

86 

4 


100 


100 

LampadhiSy  Handb. 
z.  Chem.  Annal. 
d.  Min.  s.  888. 


100 

Bergmany  Opuscul  t  iv. 
p.  889. 

The  black  blende  from  Nagyag,  besides  zinc,  iron,  and 
manganese,  contains  a  portion  of  auriferous  silver.  The 
lead  and  oopp&c  obtained  from  blende  by  Bergman,  were 
probably  derived  from  very  minutely  mixed  galena  or 
lead-glance  and  copper-pyrites,  and  the  silica  from  the 
vein-stone.  In  the  Freyberg  mining  district,  some  varie- 
ties of  blende,  named  Vergiaste  Blende^  contain  a  small 
portion  of  silver. 

Geognostic  Situation, 

It  occurs  in  veins  in  gneiss,  seldomer  in  grey  wackc. 
It  is  generally  accompanied  with  copper-pyrites,  arsenical- 
pyrites, 


pyrites,  iron-pyrites,  magnetic  iron-ore,  red  silver,  white 
silver,  and  galena.  It  is  rsrely  associated  with  bnnni 
blende.  Its  accompanying  vein-stones  ore  colcanxnis-qMr, 
brown-spar,  and  rarely  asbestous  oct^'noUtc,  and  ganiel. 

Gcographtc  Sittiat'ton. 

It  occurs  ill  Sweden,  Saxony,  Sileaia,  Hungary,  Tran- 
sylvania, and  in  Mexico. 

Uses  <ifthc  SfKciea. 
This  ore  is  valued  oii  occiniiit  of  the  zinc  whicli  it  aT- 
fords.  In  order  to  obtmn  that  metal  from  it,  it  u  first 
toasted,  to  drive  off  the  sulphur,  and  then  ground  with 
chttrcool,  and  exposed  to  heat  in  a  crucible,  when  th*  uif- 
tol  is  reduced,  and  sublimes  into  a  lute,  so  placed  as  b' 
«)nvey  it  into  water,  when  it  condenses  in  sni.ill  drnjB 

Observations  on  the  Species. 

1.  It  is  distinguished  from  Tinstone,  by  its  inferior 
hardness:  from  Galena  or  Lead-Glance,  by  its  grey-to- 
loured  dull  streak ;  and  it  is  distinguished  front  most  other 
substances  which  it  resembles,  by  exhaling  a  sulphurecas 
odour,  when  wther  triturated  in  a  mortar,  or  thrown  iiH" 
an  atnd. 

8.  Of  all  the  subspecies,  the  brown  is  the  most  IreqiKnt 
and  abundant 

3.  Blende  is  named  Black  Jack  by  the  mincn  in  Eng- 
land ;  and  b  also  known  under  the  name  Pseudo-galcKi. 
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[Aiitf.  1.  Ctrnmcm  Antimong-Biaide.,  or  CoiHioii  Red  Jtitima^. 


Genus  III.— ANTIMONY-BLENDE. 

Nadei-Biende,  Mohs. 

This  genua  contains  one  species,  viz.   Prismatic  Aiiti> 
tn<my>B]ende. 

I.  Prismatic  Antimony- Blende,  or  Red  Antimoiiy< 

Frismatische  NadeUBlcnde,  Mohs. 

Rothspiesgloserz,  Werner. 

f.Thixs  Rpccies  is  subdivided  into  two  subspecies,  viz.  Conb 
1  Antimony-Blende,  and  Tinder  AnUmony-BIende. 

First  Subspecies. 

mmon  Antimony-Blentle,  or  Common  Red  An- 
timony. 

Gemeines  Rothspiesglaserz,   Werner. 

a  Antimonii  eolomta,  Widl.  t.  ii.  p.  1 P9- — Roth-apiesglafM 
1,  fVrmer,  Pabst  b.i.  8.202.  id.  Wul.  s.918.— Red  Anti- 
wniit]  ore,  Kirtv.  vol.  ii.  p.  350. — Rothspiesglaserz,  Emm. 
L  B.  477. — Antimoine  rougeatre,  mineralise  par  le  Soufre, 
n.  L  i.  p.  343. — Antimoine  hjdro-solphurf,  Ilaiii/,  t.  iv. 
p.  276. — L' Antimoine  roUge,  Brack,  i.  ii.  p.  A'JQ. — Itothspies' 
glMiMW,  ifci«*,b.  iv.  S.379.  W. /.«rf.  b.i.  S.281-  Id.  Suck 
390.  Id.  Bert.  s.  480.  Id.  Mohs,  b.  iii.  9.  706— 
Antimoiile  bydro-sulpharf,  Lucas,  p.  174. — RothspiesglanZ' 
n,  Lfoahard,  TabeL  &  79. — Antimoine  hydro-sulphure  ra- 
>^laire.  Bnmg.  I.  ii.  p.  129. — Rothspiesglanzerz,  Karslat, 
Vol..  111.  Dd  Tabel- 
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TabeL  a.  7fL  Id.  Hau».  •.  77«— HydroHmlphuret  of  AntioKH 
ny,  JEm^  yd.  iL  p.  S02« — ^Antinioine  hydio-aiilphiifi^  Hmm/, 
TabL  p.  118^— RoChspiM^MiMni,  Awt.  Hindis  k  L  a.  S85. 
— Chmemes  Rotlitpieigkiistn,  ^^  b.  ir*  8»  115>*Rid 
Antiinony,  i<fttM^  p.  124. 

Extemtd  Charadm^. 

Its  colour  is  distinct  cbeny-red,  and  the  surfine  has 
aometimea  a  tempered  sted  cnr  columUne  tamiah. 

It  occura  maarive,  diaaeminated,  in  flakea;  in  gtamikr 
distinct  concretioos ;  and  alao  cryatalliaed. 

The  primitive  form  ia  an  dbUque  fimr-«ded  priam,  the 
dimensiona  of  wluch  are  unknown. 

The  crjrstala  are  generally  delicate  capillary^  Mid  are 
yariooaly  aggregated^  aa  acopifbrmlyy  8tellu]ariy»  and  pio- 
nuaciiona. 

Externally  and  internally  it  is  dnning,  and  the  luatre  k 
nearly  adamantine. 

The  cleavage  is  prismatic. 

The  fragments  are  wedge-shaped  and  splintery. 

It  is  opaque,  or  translucent  on  the  edges. 

The  colour  is  not  changed  in  the  streak. 

It  is  harder  than  talc,  but  not  so  hard  as  gypsum. 

It  is  rather  brittle,  and  very  eaaly  frangible. 

Spedfic  gravity  4.5,  4.6,  M6hs. 

Chemical  Charaders. 

It  melts  and  evaporates  before  the  blowpipe,  giving  out 
a  sulphureous  odour. 

ConMneni 
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[AiA^  1.  Conaioii  Antiwuny-BUndey  or  Common  Red  Antimony, 

ConM/uent  Parts. 

.  FroiD  the  mine  called  Neue  Hofinuiig  Gottes  at  Braiins* 
dorf: 

Andmony,  -  67.50 

Oxygen,  -  10.80 

Sulphur,  -  19.70 

saoo 

Klaprothy  Beit.  b.  iii.  s.  182. 

Geognostic  SUuaium. 

This  rare  mineral  occurs  in  veins,  in  primitive  rocks, 
generally  along  with  native  antimony,  grey  antimony,  and 
ores  of  arsenic,  and  these  are  associated  with  quartz,  iron- 
pyrites,  and  calcareous-spar. 

Geographic  Situatum. 

It  occurs  at  Braunsdorf  in  Saxony ;  Allemont  in  France; 
in  Tuscany ;  at  Malaczka  in  Hungary ;  and  Fclsobanya  in 
Transylvania. 

Observations, 

1.  The  cherry-red  colour,  aciculor,  variously  aggrqp^ 
ted  crystals,  and  lustre,  are  the  principal  characters  of  this 
mineral ;  it  is  distinguished  from  Red  Silver  and  Red  Cop- 
per-ore  by  its  colour,  fracture,  and  inferior  specific  gravity. 

2.  It  has  been  described  under  the  name  NaiMicher, 
Mineral  Kermes, 

D  d  2  Seamd 
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Second  Subspecitt. 

't*'  Tinder  Antimony-Blende.' 

Zundercrz,  IFfrwT. 

Zmdereri,  HnuJ,  b.  iii.  s.  382.  Id.  Lemkard,  Tabel  ».  73- 
/<{.  Kartlen,  T^wl.  s.  7S.  /ft-  //otu.  Handb.  b.  i.  A.ti&. 
Id.  H^.  b.  iv.  s.  1 17- 

External  Characters. 
Its  colour  is  muddy  cherry- red. 

It    occurs  in   very  delicate  flexible  tinder-like    Icavet, 
which  have  sometimes  a  promiscuous  fibrous  texture. 
Its  lustre  is  feebly  glimmering. 

It  is  opaque.  "VJ^^^^F* 

It  becomes  shining  in  the  streak.  ^^^^^^^^ 

Itiflfiiable. 
It  ia  sectile  and  flexible. 
It  is  eanly  fhtngflile.  -  . 

Cktaueat  Chanden. 
Before  the  UowjHpe,  the  aotiaxmy,  le«d  and  wljphur, 
enpont^  and  odour  the  diarcoal  wlute  and  ydimt; 
the  KBdutnn  mdts  into  a  black  magnedc  fllag. 

OmHilmnt  ParU. 
AaexK&ag  to  an  analysa  by  Link,  ihia  oveappeanW 
coDtahi  b  100  parta,  83  of  Oxide  of  Andmony,  40  of 
Oude  af  Iran,  16  of  LMd,  and  4  of  Sulphur.  It  ak* 
contain  a  povtioa  of  Silver^— Vid.  N.  Jovrn.  dt  QMm 
T.  S.461. 


Creognotiic  and  Gecgraphic  SUuatiom. 

It  ooeun  principally  in  the  nunes  named  Carolina  and 
DotoCfaea  at  ClauaUialy  where  it  is  associated  with  crys- 
tals of  quarts^  calcareous-i^Mur,  and  lead-glance. 

Use. 

It  ts  conwderpd  as  an  ore  of  nlver  in  the  districts 
where  it  occurs. 

Observations. 

It  is  named  Tinder  Antimony-Bbade,  fiom  the  leofes, 
wludi  resemUe  in  form  and  ganeral  aspect  the  subslaoe 
named  Tinder.  > 


Genus  IV.— RUBY-BLENDE. 

Bubin-Blende^  Moks. 

This  genus  contains  two  spedes,  viz.  Rhomboidal  Ruby- 
Blende,  and  Prismato-rhomboidal  Ruby«Blende. 

1.  Rhomboidal  Ruby-Blende,  or  Red  Silver. 

Rhomboedrische  Rubin-Blende,  Mdhs. 

TUa  species  is  divided  into  two  subspedes,  vis.  Dark 
Red  £Kher  and  Light  Red  Silver.    *  Red  Zinc     ' 

First 
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Ftr^  Subapeciti* 

Daik  Bed  SUver. 

Dunkles  Rothgpiltigen,  Werner* 

/d  ^eriMT,  Pabrt.  h.  L  f.  45.  JiL  FPUL  a.  TOS^Dnk  red  Sam- 
ora^  Xtnv.  yoL  iL  p.  125. — Dunkles  Rodigih^ganiA  Bdmr, 
b.  iii.  8. 410.  U  Emeu  h.  iL  ••  185«-»L'AigCDt  loiige  fimo^ 
Brock,  t  ii.  p.  148^ — ^Argent  antimoiii^  so^urt,  Baig,  t  iil 
p.  408,-41&— Dnnklfli  Botbgiltigen^  Reeu,  b.  iiL  s.  55a. 
,  Id.  lAd.  b.  L  a.  S15.  Ii,  Smek  fMr  tfa.  •.158.  /li.  Art 
.«  a  JTft'  JdL  JMbAf,  b.  ifi.  s.  165.  fdl  JBWlifrf,TdtoLfc51 
-^Axgent  rouge  mmbm,  Bnmg.  t  L  p.  254^--iDaiikles  Bidh 
gatigen,  KartleH,  TabeL  •.6a  Zdl  Haut.  n.  77«— Antimo- 
niated  Sulphuret  of  SQver,  Kid,  voL  iL  p.  59^— Aigcnt  anti- 
moni£  sulphur^  rouge  obacuTj  Hotgf^  TabL  p.  76^— Dankkf 
Rothgiltigerz,  Haus.  Handb.  b.  i.  s.  221.  Id.  Hoff.  b.  tii. 
s.  68.— Red  or  ruby  Silver,  Aikin,  p.  79- 

External  Characters. 

Its  colour  is  intermediate  between  cochineal-red  and  dark 
lead-grey,  which  sometimes  passes  into  blackish  lead-grey, 
and  even  indines  to  iron-black. 

It  occurs  maanve,  disseminated,  in  membranes ;  and  crys- 
tallized. 

Its  primitive  figure  is  a  rhomboid  of  109"  9Sf\  and  the 
following  are  the  secondary  figures : 

1.  Equiangular  six-sided  prism,  which  is  either  perfiDct, 

or  truncated  on  the  terminal  edges  and  angks,  or 
on  the  alternate  latoal  edges. 

2.  Equiangular  i>ix-sided  prism,  flatly  acuminated  with 

three 
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three  planes,  which  are  set  oa  ilie  alternalc  lateral 
planes.  Soraetiaies  the  summit  and  the  cdgi^s  of 
(he  acuniination  are  truncated. 

S,  Equiangular  six-wded  prism,  very  flatly  acuminated 
with  aix  planes,  which  arc  set  on  the  lateral  planes. 
The  summits  of  the  acuminalions  are  sometimes  so 
deeply  truncated,  llial  the  acuminating  planes  be- 
come truncations  on  the  terminal  edges. 

4,  The  preceding  iigiirc,  in  which  tht  six  planed  bcu- 
niination  is  again  acuminated  with  three  planes, 
wliich  ore  set  un  tlie  alternate  lateral  edges  of  the 
first  acumination. 

9.  Equiangular  double  etx-wded  pyramid,  flatly  acu- 
minated with  six  l^nes,  which  are  set  on  llic  late- 
ral planes. 

The  crystals  are  sometimes  acicular  and  capillary,  and 
are  niiddle-sized,  small,  and  very  small. 

The  surface  of  the  crystals  is  geiicraily  smooth,  and 
rarely  transversely  streaked. 

£xtcmally  it  alternates  from  shiniiig  to  splendent,  and 
the  lustre  is  senil-metallie  or  adamantine. 

Internally  it  alternates  from  shining  to  glimmering,  and 
bu  BonietimcG  an  adamantine,  sometimes  a  semi-metallic 
hutre. 

The  cleavage  is  rhombuida!. 

The  fracture  of  the  mastdve  and  other  similar  varieties  is 
unully  coarse  and  ftne-graincd  uneven ;  that  of  the  crys- 
tilUsed  varieties  imperfect  and  small  conchoidal. 

The  fragments  arc  indeterminate  angular,  and  blunt- 
edged. 

Tile  maaaivc  varieties  are  opaque;  tliosi-  which  are  cry*- 
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talUxed  semi-tnnsparent,  paisDg  ioto  ti^^ 
times  only  traoaluoent. 

The  streak  is  oocbineal-red,  and  the  lustn  unchangeiL 

It  u  bardep  than  gypsum,  Imt  ncyt  so  haid  wi  cabaroous- 
spar. 

It  is  sectile,  but  not  in  so  hig^  a  degree  us  brittle  nlver* 
glance* 

It  18  easly  fhmgible ;  move  easily  ftanigifale'tlifin  faiftds 


Spedfic  gtavlty,  ff.2, 5.7,  AfoJb,  5,608,  C684^  Gdfeit 
6;S6S7,  Sruson, 

Chemical  Characters^ 

Befbre  the  btowppe,  it  first  decrepitates,  then  mdtswidi 
a  slight  eJBervescenoe,  and  the  disengagement  of  sulphiK 
xeoiUB  wad  antimonial  yellow  and  white  vapours^  brag 
b^iind  a  globule  of  silver. 


CoTistittient  Paris. 

Silver,        -        -        . 

60.0 

Antimony, 

S0.9 

Sulphur, 

14.7 

Oxygen, 

• 

ff.9 

100.0 
Klaprothy  Beit.  b.  v.  s.  SCO. 

Or,  according  to  Thenard,  58.4  Oxide  of  Silver;  S3.5 
Oxide  of  Antimony ;  and  16  of  Sulphur. 

Geognostic  Situation. 

It  occurs  in  veins  in  gneiss,  mica^slate,  porphjny,  snd 
grey-wacke,  along  with  brittle  silver-glance,  white  silver, 

galena 
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gnlvna  or  lead-glance,  iron-pyfites,  sparry  iron,  blende,  cop- 
r-pyrites,  zcolitt,  cross-stone,  calcareous -spar,  and  brown- 


Geographk  Situation. 
Europe. — It  waa  at  oce  time  met  with  in  a  cross  vein  in 
lel  Duchy  mine  in  Cornwall,  associated  with  native  sil- 
r  and  black  »lver.  On  the  Continent  of  Europe,  it  is 
t  with  in  tJie  sJIver-mines  of  Konpsberg,  already  so  often 
meationed ;  also  in  those  of  the  Hartz,  where  it  is  some- 
times  associated  with  galena  or  lead-glance,  iron-pyrilcs, 
quartz,  and  calcareous-spar;  sometimes  with  galena  or 
leiid-glaiice,  native  arsenic,  hepatic  pyrites,  quartz,  and  caJ- 
caroous-spnr ;  at  Schemnitz,  it  Is  generally  accompanied 
with  brittle  sUver-glance :  at  Kreninitz,  its  accompanying 
minerals  are  brittle  ailver-glance,  iron  and  copper  pyrites, 
brown-spar,  quartz,  and  amethyst,  and  sometimes  silver- 
glance  and  galena  or  lead-glance :  at  Boitza  in  Transj'lva^ 
nia,  it  occurs  along  with  iron-pyrites,  yellow  blende,  ga- 
lena or  lead-glance,  britde  silver-glance,  brown-spar,  com- 
mon quartz,  and  amethyst :  at  Joachimsthal  in  Buhemio, 
it  is  found  imbedded  in  quartz,  calcareous-spar,  or  hepatic 
pyrites,  and  is  accompanied  with  brittle  ailver-glance,  and 
teveral  other  ores, 

America. — This  ore  forms  a  principal  part  of  the  wealth 
of  Sombrerete,  Cosala,  and  Zolaga,  near  ViUalta,  in  the 
ppovince  of  Oaxaca  in  Mexico.  From  this  ore  more  than 
700,000  marcs  uf  »lver  have  been  extracted,  in  the  famous 
mine  of  La  Veta  Ncgra,  near  Sombrcrete,  in  the  apace  of 
from  five  to  six  months.  It  is  affirmed,  that  the  mine 
which  produced  this  enommiis  quantity  of  metal,  the  greats 
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est  wliidi  was  ever  yicUed  by  any  vein  en  the  maut  poiol 
of  its  masB,  was  not  ninety-eig^t  feet  in  length*. 

ObsenHdiom. 

Colours  fiotiDy  liutrey  redatreBk^  and  inferioi*  apeofc 
gramty,  difitingiiidi  it  ficom  SrUOe  Sikfer-^tmee  ;  «id  iti 
ibnii»  fracture^  want  of  diiidiict  concredons,  and  atieaki 
diiiting»iiih  it  from  Dark  Red  Cnmnabmr. 


Second  SiAtpecUi. 
light  Red  Silver. 

Lichtes  RothgiltigerZy  IVeruer. 

Id.  Werner,  Pabst  b.  i.  8. 52.  /d)  Wid.  s.  70&— Light  Red  SO* 
veivore^  Kirw.  vol.  iL  p.  182. — Lidites  RothgiltigerB,  Ettner, 
b.  iii.  8.  426.  Id.  Emm,  b.  ii.  8.  1 90.— L' Argent  rouge  ckir, 
Brock,  t  ii.  p.  147* — ^Argent  antimoni^  sulphuri  rouge  vif, 
Hmijf,  t  iiL  p.  410. — Lichtes  Rothgiltigen^  Retus,  b.  iii 
8.  S65.  Id.  Lud.  b.  L  8.  217-  Id.  Stick.  2t«  th.  8.  102.  M 
Bert.  8.  375.  Id.  Mohs,  h.  iii.  8.  193.  Id.  Leomkard,  Tibd* 
8.  55.  Id.  Karsten,  TabeL  8.  60.  Id.  Haus.  s.  76^-Ai)pBt 
antimonie  sulphur^  rouge  vif>  Htmy,  TabL  p.  75.— Licto 
Rothgiltigerz^  Haus.  Handb.  b.  i.  s.  221.  Id.  Hoff.  b-iii- 
8.74. 

External  Characters. 

Its  colour  18  cochineal-red,  which  passes  on  the  one  fide 
into  a  colour  intermediate  between  cochineal-red  and  leid- 

*  Humboldt*!  New  Sptin,  vol.  iii.  p.  155.  Black's  tnuiiUtlon. 
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grey,  and  on  llie  other  it  approaches  to  carmine-red.     It 

A  rarely  a  columbine  taroisli. 
I  II  occurs  mas^vi?,  disseminated,  in  membranes,  small  bo- 

,  and  crystallised. 
I  lis  ixystaliizationa  are  nearly  the  sonie  with  tliose  of  tlie 
I  subspecies;  but  of  aJl  the  forms,  the  most  frc- 
it  is  the  double  six-sided  pyramid. 
The  crystals  are  seldom  middle-sized,  usually  small,  and 
very  smaU,  and  occur  in  druses. 

»Tbe  surface  of  the  crystals  is  usually  smooth,  sometiines 
Eaked;   the  streaks  being  lon^tudinal  in  the  prisms,  but 
lique  in  the  pyramids,  and  sometimes  drusy. 
Externally  the  lustre  is  splendent,  passing  into  shining, 
lotemally  il  alternates  from  shining  to  glistening,  antl 
has  usually  an  adamantine  lustre;  tlie  vaiieties  that  inchne 
g  the  foregoing  subspecies  have  a  semi-metallic  lustre. 
tThe  fracture  is  usually  imperfect  and  small  conchoidal, 
Il  sometimes  posses  into  coarse  and  small-grained  un- 

L  The  fragments  are  rather  sharp-edged. 

LThe  mas^ve  varieties  are  generally  transluccnl  on  the 

;  the  crystallised  usually  transparent 
LThe  streak  is  aurora-red,  passing  into  cochineal- red. 
Lfipecific  gravity,  5.443,  Gelkrt ;  5.5886,  Brismi ;  5.592, 


Chemkal  Characters. 

,  On  Cliarcoal,  before  the  blowpipe,  it  melts,  blackens,  and 
vitti  a  blue  flame  like  sulphur,  dilfusing  a  white 
ike,  and  a  feeble  garlic  smell,  and  leaves  a  globule  of 
iriy  pure  t\\cv.—Vauqucl\n. 

Constituent 
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J" 

ConsiUmtU  Paris.                                   1 

From  the  niine  called 

Mino  called  Chorpriia 

near  Frejbetg, 

IstAiwIyda.    UAlolj^ 

Silver,             eOJi 

61.00 

46.61*8            «.fm 

Antimony,     SftS 

1&40 

10.13                1&3 

Sulphur,        1*.7 

14.43 

13.0966            K.7S 

Oijgen,            5.0 

&(U 

ti.lttt6            11.6467 

loaoo 

loao 

100   ~               100 

KlapralL 

riv-*. 

»--?■*»■         f-f** 

OiJdc  of  Silver, 

s».« 

Silver,             .              fllJ) 

Oliiteof  Anlimon)-, 

83.5 

Antimonj,         •        IftO 

Sulphur,         .        . 

ie.o 

Sulphor,         -            111 

— 

Sulphuric  Add.             W 

Ceognoi^  SUua^on. 
It  ocean  in  Tons,  in  the  same  species  aC  rodw  m  dte 
darit  red  sub^Moes,  but  is  disUi^iiubed  from  H  faj  its  ae* 
ooDipaiiyiiig  minesals,  whu^  are,  native  araeiuc^  nd  oifi-- 
ment,  au^et-pyrites,  white  oobslt,  straight  l«iiftOar  Bsft- 
yy-spar,  ealcareou&spar,  and  flixir-qMr,  and  ncrasionaly 
native  ^tct,  silver-gUnce,  copper-pyrites,  and  small  ^un- 
titles of  galena  or  lead-glance,  irun-pyrite^  and.  tfrry 


Geographic  Situatiom. 

.  EuTapf.—r'JL}u»  mineral  ocoirs  at  AniimAag  m  the 
Hartz,  where  it  is  accompanied  with  native  aratnc^  quaitx, 
and  ciilcarcous-spar ;  in  many  of  the  min^  in  the  king- 
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dom  of  Saxony,  as  at  Kiirprinz  Fried  rich- August  at 
Gruss-tchtmia,  along  with  native  arsenic,  and  lamellar 
lieavy-spar ;  at  Himelsfurt,  along  with  natii-e  arsenic,  cap- 
ppr-pyrites,  heavy-spar,  brown-spar,  and  quartz;  at  Jo- 
hanngoorgcnstailt,  with  white  colwlt,  nickcl-ochre,  slver- 
glancc,  and  iron-pyrites;  at  Marienbcrg,  with  white  co- 
bait,  UMlve  arsenic,  galena  or  lead-glance,  dark-red  silver, 
iroo-pyrit£s,  heavy-«par,  calcareous-spar,  fluor-spar,  !<par- 
ry-iron,  and  brown-spar ;  at  Schneeberg,  with  white  cobalt, 
dark-red  silver,  copper- nickel,  or  nickel-pyrites,  iron-pjTitcs, 
spaiTj  iron,  calcareous-spar,  and  quartz ;  at  Joochimsthal 
in  Bebctnia,  it  is  accompanied  with  common  silver-glance, 
brittle  silver-glance,  white  cobalt,  orjriment,  copper-pyrites, 
sparry  iron,  brown-spar,  cotcareous-spor,  heavy-spar,  and 
bomstonc;  at  Markirchen  in  Alsace,  along  with  native  ar- 
senic, siUtr-glance,  galena  or  lead-glance,  copper-pyrites 
brown-spar,  calcareous-spar,  and  quartz ;  in  the  Sierra  Mo- 
Tena  in  Spain,  along  with  arsenical  silver,  and  calcareous- 
aud  at  Schemnitz  and  Kremnitz  in  Hungary. 
'Jff«T»c».— It  is  found  in  the  mines  of  Guanaxuato,  in 
\e  vans,  associated  witli  natiA-e  gold,  common  wlver- 
glaitce,  brittle  alver-glance,  copper  green,  blue  copper,  iron- 
pyrites,  quartz,  and  calcareous-spar ;  in  others  witli  native 
gold,  galena  or  lead-glance,  zinc-blcndc,  copper-pyrites, 
iron-pyrites,  and  sparry  iron.  In  the  mining  district  of  Por- 
co,  in  Potosi  in  Peru,  it  is  accompanied  with  dark-red  al- 
DUtive  alver,  blende,  iron-pyrites,  and  calcareous-spar. 

^Bolh  subspecies  are  smelted,  on  account  of  the  silver  they 
ptain.  The  dark-red  is  considerably  more  protluctive 
red. 


Tena 
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,  1.  Bed  Silver,  Ciimaber,  and  Bed  Ceiqpe»N%  Iksve  w- 
veral  dhaxBOten  in  ooaimoii :  the  fbUowiii^  ImwevcTy  nifi- 
ciendjr  diiiting»iih  them  fiom  one  anoclier. 

Oimiahir  has  a  ^>ecific  gravity  of  7A  and  is  almoit  al 
waya  accompanied  with  native  meicuiy  and  iroiMdiie*; 
whereas  the  specific  gravity  of  Bed  SUver  does  not  ex- 
ceed 6.7 ;  and  its  accompanying  fosnis,  as  abeady  mcntioD- 
edy  are  very  difierent  from  those  of  dnnafaar. 

Bed  Copper^ore  has  a  specific  gravity  of  ff.6,  6.0^  and  b 
usually  accompanied  with  native  oqpper^  malachite^  and 
brown'  iron-ochre^— characters  that  distinguish  it  sdBdent' 
ly  from  Bed  Silver. 

2.  Bed  Silver  has  a  slight  resemblance  to  Copper-^laMCZ 
and  Red  Orpiment.  Copper-glance  gives  a  blackish  streak ; 
red  orpiment  an  orange-yellow  streak,  and  its  specific  gra- 
vity is  only  S.2,— characters  that  distinguish  them  at  once 
from  Bed  Silver. 

S.  The  colour  of  the  streak  disUnguishes  the  two  sub- 
species from  one  another :  the  dark-red  affords  a  oochinesi 
or  brick>red  coloured  streak ;  but  the  light-red  an  aurora- 
coloured  streak. 

4.  The  Light  Bed  Silver,  as  already  mentioned,  occurs 
usually  with  native  arsenic,  and  white  cobalt,  also  with  orpi- 
ment and  heavy-spar ;  but  the  dark,  on  the  oontnuy,  with 
galena  or  lead-glance,  white  silver,  brittle  silver,  quarts, 
calcareous-spar,  and  iron-pyrites.  They  are  thus,  by  these 
gcognostic  characters,  well  distinguished  from  one  another. 

5.  In  the  Hartz  and  Hungary,  dark  red  silver  occurs 
frequently,  the  light  red  rarely. 

S  9.  Pri«mato- 
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k  Frismato-rhoraboidal  Ruby-Blende  or  Ciniiabai-. 

Prismato-Rhombocdrlsclie  Rubin-Bk-nde,  Mohy. 

This  species  is  divided  into  three  subspecies,  viz.  Dark 
1  Cinnabar,  Bright  Ritl  Cinnabar,  and  Hepiitic  Cin- 


Firsl  Svispedes. 

Dork  Red  Cinnabar. 

Dunkel-rother  Zlnnober,  Werner. 

Minium,  PUu.  Hist.   Nat.  xxxiii.  s.  58.  (ed.  BIp.  5.  v.  S04.)— 
Duitkel>rother  Zlnnober,  Werner,  Pabst  b.  i.  s.  8.     Jd.  Wid. 
s.  728^ — Dark  Red  Cinnabar,  Kirw.  vol  iii.  p.  228.— Dunkel- 
rother  Zinnober,  Estner,  b.  iii,  ft.  SQO.     Id.  Emm.  b.  ii.  s.  144. 
^B.~-Le  Cinnabre  d'un  rouge  fonce,  ou  le  Cinnabre   commun, 
^KfraeA.  t.  it.  p.  107.— Mercure  sulphure,  Haiii/,  t.  iii.  p.  437. 
^B_Danke1-rother  Ziiinober,  licusir,  b.  iii.  s.  287-    Id.  Lud.  b.  i. 
^"a.  S07.    /i  5Hci.  2'"th.  B.  118.    /J.  Beri.  s.  4S6.    Id.  Mohn, 
b.  iii.  I.  76.     Id.  I.,eonkard,  Tabei.  h.  52. — Mercure  sulphure 
comparte,  Brong.  t,  ii.  p.  243, — Gemetner  Zinnober,  Karsle}i, 
^-Tobel.   B.  60.— Blflttriger   Zinnober,  &  Dichter   Zinnober, 
^Lj/iitu.  «.  76^— Sulphuret  of  Quicksilver,  Kid,  vol.  ii.  p.  94.— 
^^Ljdercure  sulphtire  couleur  rouge  fonce,  Hait/,  Tab!,  p.  78.— 
^KpunkelTother  Zinnober,  Haut.  Handb.  b.  i.  e.  214.     Id. 
^^Hoff.  b.  iii.  a.  27.- Cinnabar,  Aildn,  p,  82. 


Exlcnwl  Characters. 
colour  is  perfect  cochincal-i'ed,  which  in 


J  Is  [winci] 

ooic  varieties  inclines  very  much  to  lead-grey 
8  into  carmine-red. 


others 
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,  Bendes  matthrey  disaemiiiatedf  in  Uunt-conmed  jmn, 
in  flakes,  dendritic,  and  in  granular  iuAaet  amatAam: 
it  alio  oocom  cUTBta&iaed.  Ita  prand^  ftm  appetti  te 
be  a  ifaomboid,  the  dimenMioni  of  wfaidi  are  atiU  vakmrnnu 
The  fblkwing  are  some  of  tlie  aeoondaiy  ftnns : 

1.  Regular  ax-flided  prism,  somrtimps  flatly  acuminst. 
ed  with  three  {danes^  whidi  are  set  od  the  alts' 
nate  lateral  pl«T»p*- 
8.  Bather  acute  rhomboid,  truncated  on  the  qaoei^ 
When  these. truncating  planes  become  so  laige  st 
to  assume  the  size  of  laterri  planes,  a  figure  b  feffm- 
ed,  hairing  an  octahedral  farm.    When  the  trun- 
cating plttto  become  still  larger,  there  la  fixmed  a 
8.  Six-sided  table,  in  which  the  terminal  planes  are  ael 
on  obliquely. 
The  crystals  are  small  and  very  small ;  occur  in  druses^ 
on  one  another,  side  by  nde,  and  promiscuouSi. 
Externally  the  crystals  are  splendent. 
Internally  it  alternates  from  shining  to  glimmering,  s&d 
the  lustre  is  adamantine,  verging  on  semi-metallic. 

The  cleavage  is  in  the  direction  of  the  ades  of  the  iir 
sided  prism. 

The  fracture  is  sometimes  fine-grained  uneven,  some- 
times even  and  conchoidal. 

The  fragments  are  indeterminate  aqgular,  and  blunt' 
edged. 

The  maadve  varieties  are  opaque,  or  translucent  on  the 
edges ;  the  crystals  are  translucent,  sometimes  semi-traa^- 
parent,  and  even  verging  on  transparent 
It  yields  a  scarlet-red  shining  streak. 
It  is  harder  than  gypsum,  but  not  so  hard  as  cakarsdUS' 
fpor.' 

3  It 
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[SMbtp.  1.  Dark  Red  Cinnahar. 

It  is  sectile,  and  eanly  frangible. 
Spedflc  gftKvitj,  6.7,  8.2,   Mohs ;    Japan  Cinnabar, 
7.710,  Klaprolh ;  AJmaden  Cinnabar,  7.786,  Kirwan. 

Chemical  Character, 

Before  the  blowppe,  it  melts,  and  is  volatilised  with  a 
Uue  flame,  and  sulphureous  odour. 

Constituent  Parts. 

Japan.  Neumarktel  in  Camiola* 

Mercury,  84.50  85.00 

Sulpliur,  14.75  14.25 

99.25  99.25 

Klaproth^  Beit.  b.  iv.  s.  17.  &  19. 

For  Gcogiicstic  and  Geographic  Situations,  see  the  fol- 
lowing suljspecics. 


Second  Subapcvles. 

Dright  lied  Cinnabar  *. 

Hochrothcr  Zinnobcr. 

hi  fVern.  Pabst  b.  i.  s.  11.  Id,  Jrid.  s.  72?.  Id  Eaincr,  b,  iii. 
g.  297-  Id.  Emm,  b.  ii.  s.  14f). — Le  Cinnabre  d*un  rouge  vit^ 
oil  le  Cinnabre  iibreux^  Broch.  t  ii.  p.  111. — Mercure  sul- 
)Uiiire  rouge  vit*  liauy,  t.  iii.  p.  440. — Lichtrother  Ziimober, 
Ileuss,  b.  iii.  s.  293. — Hochrothcr  Zinnober,  Lud.  b.  i.  s.  208. 
/rf.  MofiS,  b.  iii.  8.  86.  Jd.  Leonhard,  Tabel.  s.  5Z. — Mer- 
cure sulphurp  fibreux,  Brmig.  t.  ii.  p.  *i4'3. — Zcrrcblichcr 
Vol.  III.  E  e  Zinnohcr, 

*  It  u  also  named  Native  Vermilion, 
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Kartien,  TabeL  s.  60^--^Erdig«r  Zhmohw,  Hmt. 
&  7&-*Merciire  fulphvrfe  oookur  nogd  vifi  A!iS||^  TabL 
p.  78' — ^liditrother  Zinnober,  Hatu*  Hndb-  b.  L  ■»  S15« 
— -Hodirother  Zinnober.  Hoff.  b.  uL  &  SI. 


Exiemoi  Characien. 


Its  colour  18  bright  acariet-ied,  wludi  tomednwi  induiei 
to  carmine-red. 

It  occurs  maaave,  disseminated,  in  flakes^  and  fwifl'n^ 
in  very  delicate  fibrous  ooocretions. 

IntemaBy  it  is  i^Immering  and  peariy. 

The  fracture  is  earthy. 

The  firagments  are  indetenmnat^  angular,  and  NnBt^ 
edged. 

It  is  opaque. 

The  streak  is  shining. 

It  soils. 

It  is  very  sofl,  passing  into  friable. 

It  is  imperfectly  sectile,  and  very  easily  frangible. 

GeognosHc  Situation. 

This  mineral  occurs  in  small  quantities  in  beds  and 
veins,  in  rocks  of  clay-sIate,  talc-slate^  and  chlorite-slate, 
and  is  associated  with  quartz,  calcareous-spar,  sparry  iron, 
and  with  minuter  portions  of  iron-pyrites,  oopper*pyriteSt 
iron-glance  or  specular  iron-ore,  and  micaceous  iron-ore; 
also  in  veins  that  traverse  trap-porphyry,  pitchstone  and 
homstone  porphyries,  and  al[Mne  limestone,  but  most  abun- 
dantly along  with  sandstone,  slate-clay,  &c.  in  the  coal  fbr- 
niation. 

Geograpliic 
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Gfogruphk  Situation. 
£uropt. — It  oozurfl  in  vians  at  Horzowitz  in  Bohemia, 
it  is  asauciatcd  with  red  iron-ore,  sparry  iron,  ga- 
or  Icad-glancc,  yellow  bleode,  and  striuglit  lamellar 
'y-spar ;  at  Idria  in  tlie  Friaul,  in  a  coal  furmatiui] ; 
Rosonau  in  Upper  Hungary,  in  clay-slate,  chlorite-alate, 
talc-slate ;  in  veins,  along  with  ironstoHc,  an<t  ores  of 
niertiiry,  at  Sclieuinitz  and  Kretnnitz  in  Lower  Hungary; 
Transylvania ;  Carinlhia ;  CarnJola ;  Salzburg ;  Tuscany  ; 
Sicily  ;  in  a  coal  formation  at  Wolfstein  and  Morsfeld  in 
the  FalaUnale;  at  MoschcUandsberg  and  Stalilberg  iu 
Deux  Ponts;  Allemont  and  Pellantjon  in  Franc*;  at  Al- 
maden  in  Spain,  in  a  coal  formation ;  and  in  the  neigh- 
bourhood of  Conna  in  Portugal 

Asia. — Nertschinsk  and  Tercntui  in  Siberia ;  also  in  the 
[leiiinsula  of  Taygonos,  near  the  mouth  of  the  river  To- 
polcfka  in  Kamtschatka ;  and  in  Japan. 

(Jmerica. — Mines  of  ctnnubar  occur  in  different  parts 
New  Spain.  At  Duraanu,  between  Terra  Neuva  and 
Luis  de  la  Paz,  cinnabar,  mixed  with  globules  of 
ercury,  forms  a  horizontal  bed,  which  rests  on  ]xir- 
[ihyr)-.  This  bed  is  covered  witli  strata  of  slate-tJay,  iiii- 
preguated  with  lutratc  of  potash,  which  include  a  bed  of 
slate-coal,  and  contain  fragments  of  petrified  vegetables. 
nie  cinnabar  vein  of  San  Juan  dc  la  Chica,  is  si\,  nine, 
and  even  sometimes  twenty  feet  in  width.  It  occurs  in 
pilchatone-porphyry,  wliicli  is  imposed  in  globular  and 
iwncpntric  lamellar  concretions,  of  which  the  centre  is 
occupied  with  hyidile.  The  cinnabar,  and  a  little  native 
mercury,  are  sometimes  observed  in  the  middle  of  the  por- 
phyritic  rock,  at  a  very  considerable  distance  fr<ini  the  v 


labar  extracted  frc 


1  the 


Ee2 


i  of  the  uiuunlain 
del 
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dd  Fiaile,  near  the  Villa  de  San  Fdipe,  is  found  in  por* 
phyfy  wi^  a  hornstone  base,  whidi  is  traversed  by  was 
of  tinstone* 

In'  the  kingdnwi  of  new  Granada^  dmahar  ooeun  in 
direr  difoent  j^aoes,  namdy^  in  the  piofinoe  of  Antio^ 
quia,  in  the  Valle  de  Santa  Rosa,  east  fiom  tiie  Ud 
Gauea;  in  the  mountain  of  Quindiu-,  in  the  pass  dP  die 
oentral  Cordillera,  between  Ibaque  and  Carthqgo^  'ai  the 
extremity  of  the  nmne  of  Vermellon ;  and  lasdy,  in  die 
province  of  Quito,  between  die  village  of  Aaogns  and 
Cuenca.  The  cinnabar  is  not  only  found  in  roimd  fiif 
ments,  mixed  with  jmall  gnuns  of  gold,  in  die  alhiviBl 
soil  with  which  die  ravine  de  Vomellon,  at  die  foot  of 
the  table-land  of  Ibagu^  Vigo,  is  filled :  but  they  know 
the  y&n  also  firom  which  the  torrent  appears  to  have  de- 
tached these  fragments,  and  whkh  liaverses  the  small  nr 
vine  of  Santa  Anna.  Near  the  village  of  Aaogue,  to  the 
N.W.  of  Cuenca,  the  mercury  is  found,  as  in  the  depait- 
ment  Mont  Tonnerre,  in  a  formation  of  quartxy  sand- 
stone, with  a  clay  base  or  cement.  This  sandatcne  is 
nearly  4592  feet  in  thickness,  and  contains  Intuminous 
wood  and  mineral  pitch. 

In  Peru,  cinnabar  is  found  near  Valdivui,  in  the  pro- 
vince of  Pataz,  between  the  eastern  bank  of  the  Maranon 
and  the  misaons  of  Guailillas ;  at  die  foot  of  the  great 
Nevado  de  Pelagato,  in  the  province  of  Conchucos,  lo 
the  east  of  Santa ;  near  Huancavelica,  in  the  intendancj 
of  that  name  ;  near  Guoraz,  in  the  province  of  Guailas; 
and  at  the  Baths  of  Jesus,  in  the  (lh)vince  of  Guamalies; 
to  the  south-east  of  Guacarachuco.  The  famous  mine  of 
Huancavelica,  as  to  the  state  of  which  so  many  fiilse  ideas 
have  been  disseminated,  is  in  the  mountain  of  Santa  Bar- 
bara, to  tlic  south  of  the  town  of  Huancavelica,  at  a  hori- 
zontal 
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mtal  (iixtwice  of  7606  feet.  The  h«^it  of  ihe  town  above 
tbe  level  of  the  sea  U  1S,308  t'l^t.  If  we  add  to  this  tlie 
licight  of  the  mountain  Santa  Uarhara  above  the  Ic^el  of 
uvcHca,  wc  sh.ll!  find  the  absolute  heiglit  of  this 
intiun  to  be  14,506  feet.  The  cinnabar  js  found  in  llie 
iiuty  of  tills  town,  in  two  very  different  repoBitories,  in 
,  and  in  veins.  In  the  great  mine  of  Santa  Barlntra, 
the  cinnabar  is  contained  in  a  lied  of  sandstone,  of  up- 
wards of  1200  feet  in  thickness.  This  sandstone  is  ana- 
^^b^us  to  that  of  the  environs  of  Paris ;  and  the  moun- 
^^■Ds  of  Aroma  and  Casc-os,  in  Pern,  resemble  pure 
^^Bartz.  The  quartz  rock  which  ixintains  the  cinnabar, 
fbims  a  bed  in  a  hmestone  conglomerate,  from  which  it 
is  only  separated  by  thin  layers  of  slate-clay.  This  con- 
gjonierale  is  covered  with  a  ficctz  limestone,  and  the  iVag- 
^its  of  compact  limestone  in  the  cunglouierate  neem  to 
,  that  t}ie  whole  ma.ss  of  the  mountain  of  Santa 
a  itself  reposes  on  what  is  called  Alpine  Limestone. 
;  cinnabar  does  not  fill  the  whole  quartz  bed  of  the 
Bat  mine  of  Santa  Darbara :  it  forms  porUeular  layers, 
1  .sometimes  it  Is  found  in  small  veins,  that  occasional- 
ly unite  into  slork-wtrke.  Hence,  the  metalliferous  mass 
\i  only  in  general  from  196  to  S29  feet  in  breadth.  Na- 
tive mercury  is  very  rare ;  but  the  cinnabar  is  accompa- 
nied with  red  iron-ore,  magnetic  iron-ore,  galena,  and 
inm-py rites,  and  also  with  calcareous-spar,  sulphate  uf 
lime,  and  fibrous  alum.  The  metalliferous  bed,  at  great 
(lepths,  contains  a  good  deal  of  orpimcnt.  Cinnabar  is 
olaio  found  near  to  Slllucasa,  in  small  veins  which  IxOr- 
verse  the  alpine  Uniestone;  but  these  veins,  which  are 
frequently  full  of  calcedony,  do  not  Ibllow  regular  direc- 
liotiH :  they  cross  each  other,  and  form  nests,  often  of 
gsiderable  magnittide.  It  \s  these  veins  ihal  al  present 
fiimifh 
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fumish  all  the  mercury  of  Peru,  the  metalliferoiii  bed  e( 
the  great  mine  of  Santa  Barbara  having  been  oomidetefy 
abandoned,  owing  to  the  works  having  &Ilen  in  *. 

The  most  important  mercury  mines  at  present  in  a 
state  of  activity  are  those  near  Almaden  in  Spain,  wludi 
have  been  worked  for  upwards  of  2000  years ;  at  Idiia 
in  the  Friaul;  in  the  d-devant  Palatinate;  Deux  Fdnls^ 
and  in  Spanish  America. 

Uses. 

It  is  the  mineral  from  which  the  greatest  quantity  of  die 
mercury  of  commerce  is  obtained.  It  is  also  used  by  the 
painter  as  a  pigment ;  but  artiiSdal  dnnabar,  on  account 
of  the  purity  and  brightness  of  its  colour,  is  preferred.  It 
is  also  used  for  tinting  wax  of  a  red  colour. 

ObservcUtons. 

1.  It  is  distinguished  from  Red  Silvery  by  its  scarlet-red 
streak,  and  the  red  trace  it  affords  on  paper ;  and  also  in 
being  entirely  volatilised  when  heated :  From  Sed  Orp" 
menty  by  the  colour  of  its  streak,  that  of  red-orpiment  be- 
ing orange-yellow ;  and  from  Bed  LeaJUSpar^  also  by  the 
streak,  that  of  the  lead-ore  being  lemon-yellow. 

2.  It  appears  from  Vitruvius,  that  the  term  Mtniun 
was  derived  from  the  name  of  a  river  in  Spmn ;  and  there 
arc  several  passages  in  Pliny,  which  shew  that  the  term 
minium  was  applied  to  a  substance  corresponding  with 
our  cinnabar.      He  says,  that  almost  all  the  minium  in 

use 

*  Vide  BIack*s  Translation  of  Humboldt^s  New  Spain,  from  which  tbf 
above  particulars  in  regard  to  the  Spanish  American  mercurj  mines  hiv* 
been  obtnincd. 
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e  at  Rome,  came  from  Spcdii,  and  tliat  the  ore  was  sent 
<rver  from  Spdn  sealed.  He  also  says,  tlmt  those  who 
were  employed  in  reducing  minium  to  powder,  wore  loose 
bladders  over  the  face,  lest  they  should  inhale  tlie  dust ; 
the  eftects  of  which  were  very  pemidous.  This  custom 
is  also  observed  at  the  present  day,  by  those  who  are  em- 
ployed for  a  length  of  time  in  tiiturating  prejiarations  of 
mercury  *. 

3.  The  term  Ciimabar,  was  originally  applied  to  the 
drug  commonly  called  Dragon't  Bhod,  which  is  of  a  dull 
red  colour :  it  was  afterwards  transferred  to  the  ore  of 
mercury  now  under  consideration  -f. 

4.  Sage,  in  the  Journal  de  Physique  for  1784,  and 
£stner,  in  his  Mineralogie,  B.  iii.  2.  s.  314.  describe  a 
native  red  oxide  of  mercury  found  at  Idria;  but  it  lias  not 
been  met  with  by  succeeding  naturalists. 

5.  Baron  Born,  in  his  Catalogue  rais.  d.  I.  CoBect.  d. 
Mile,  de  Rnab.  x.  ii.  p.  394.  describes  a  mineral  under  the 
luune  Cinnaire  ulcaHn,  which  is  mentioned  by  Wideman, 
Estner,  Iteuss,  and  Hausmann,  under  the  name  Slink 
Ztnnober.     The  following  description  is  given  of  it : 

Its  colour  is  intermediate  between  crimson-red  and 
blood-red.  It  occurs  massive,  disseminated,  in  ve^cles, 
and  indistinctly  crystallised.  Internally  the  lustre  is  shin- 
ing and  adamantine.  The  fracture  is  imperfect  foliat- 
edf  inclining  to  radiated.  It  is  translucent.  It  is  soft. 
When  triturated,  it  emits  a  hepatic  smell.  It  is  said  to 
be  sulphuret  of  mercury,  combined  with  sulphureted  hy- 
drc^n.     It  is  found  at  Idria,  along  with  calcareou&-spar, 

i  iron-pyrites. 

Third 
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Third  Subspecies. 

Hepatic  Cinnabar. 

Quecksilber  Lebererz,  Werner. 

This  subspecies  contains  two  kinds,  viz.  Compaet  Hqptr 
tic  Cinnabar,  and  Slaty  Hepatic  Cinnabar. 

First  Kind, 

Compact  Hepatic  Cinnabar. 

Dichtes  Queckalber  Lebererz,  Werner. 

Id.  Werner,  Pabst  b.  i.  s.  8. — Compact  Hepatic  Mercurial-ov^ 
Kirw,  voL  ii.  p.  224. — ^Didites  Quecksflber  Leberen,  Eshur, 
b.  iii.  8.  281.  Id.  Emm.  b.  ii.  s.  140.— Mine  de  Mcrcore  he- 
patique^  Broch.  t  ii.  p.  104. — Dichtes  Lebererz,  Reust,  b.  iil 
8.  282.  Id.  Lud.  b.  i.  s.  20?.  Id,  Molis,  b.  iii.  s.  88. — ^Mer- 
cure  sulphur^  hepatique,  Brong.  t  ii.  p.  243.— J^ichtes  Le- 
bererz, KarHen,  Tabel.  s.  60.  Id.  Ilaus.  s.  76. — Mecure  sul- 
phur^ bituminifere  compacte,  Hauy,  Tabl.  p.  78. — Dichtes 
Lebererz,  Haus.  Handb.  b.  i.  s.  216. — ^Dichtes  Quecksilber 
Lebererz,  Hoff.  b.  iiL  s.  SS. — Hepatic  Cinnabar,  Aikm,  p  85. 

External  Characters. 

Its  colour  is  intermediate  between  dark  cochincal-red 
and  dark  lead-grey. 

It  occurs  massive. 

Internally  it  is  glimmering,  and  the  lustre  is  semi-metal- 
lic. 

The  fracture  is  even,  and  sometimes  passes  into  fine  or 
small-grained  uneven. 

The 
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[ShA^  &  Htfoik  dmuAmi^lii  Kimdy  Compact  H^atie  CimuAar. 

The  fragments  are  indetenmnate  angular,  and  rather 
ahaiiKidged. 

The  streak  is  ahimng,  and  of  a  cochineal-red  colour,  in* 
dining  to  lead*grey. 

Itbopaqua 

It  is  soft. 

It  18  see^  and  eaaly  fnm^ble. 

Specific  gravity,  7.186  to  7.808,  Kirwan ;  7.100  KJap^ 
TOOL 


ConMuent  ParU. 

Mercury, 

- 

81.80 

Suljdiur, 

- 

18.75 

Carbon, 

-            -            - 

S.30 

Silica, 

- 

0.65 

Alumina, 

-            ..            - 

0.55 

Oxide  of  Iron. 

}           "          "          - 

0.20 

Cq)per, 

-             -             - 

0.03 

Water, 

—             •             « 

0.78 

100 

Klaproth,  Bat 

.  b.  iv.  8.  S4. 

Seeond  Kind. 

Slaty  Mercurial  Hepatic-Ore. 
Schiefriges  Queckalber  Lebererz,  Werner. 

Schiefiiges  Lebererz,  Reuss,  b.  iii.  s.  284.  Id.  Lud»  b.  i.  s.  207* 
Id.  Mohs,  h.  ill.  s.  89.  Id.  Kargien,  TabeL  s.  60.  Id.  Haus. 
t.  76-— Mercure  sulphur^  bitumine  testac6,  Htniy,  TabL  p.  78. 

— Kbmiges 
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— KSmiges  und  Schaaliges  Leberen,  Hiau.  Handb-  b.  i. 
s.  217.— Schiefriges  Quecksilber  Leberers,  Hoffi  b.  iii.  s.  36. 

External  Character ». 

Its  colour  is  nearly  the  same  with  the  preceding  kind, 
but  sotnctimes  so  dark  that  it  inclines  to  black. 

It  fKciirs  massive  and  disseminated :  seldom  in  roundish 
imbedded  portiuns,  and  also  in  gktbular  and  concentric  la- 
mellar concretions. 

The  lustre  of  the  principal  fracture  is  shining,  ^iproacb- 
ing  to  splendent ;  that  of  the  cross  fracture  is  glimmering 
and  both  have  a  semi-metallic  lustre. 

The  principal  fractiu^  is  curved  and  thick  slaty ;  tlie 
coarse  fracture  is  even. 

The  fragments  are  slaty. 

It  is  unctxnmraily  eaoly  frao^ble. 

The  Btieak  is  cochineol-red,  inclining  to  btown. 

It  U  nther  lighter  than  the  compact  kind. 

Geagnoftic  Stiuation. 

This  miiKTsl  occurs  in  conaderable  masses  in  ilate«I>j 
and  tntuminous-Bbale.  It  u  sometimes  intermixed  with 
cinnabar  and  iron-pyrites ;  and  veins  of  notiTe  merem; 
and  c^  dnnabar  occarionally  traverae  iL  Both  kinds  occur 
togetber. 

Gecgraphic  Situation. 

It  occurs  most  abundantly  in  Idria:  it  is  also  mci  with 
at  Almaden  in  Spain,  Nertschinik  in  Siberia,  and  in  Deut 
PoDta. 
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Obscn'otions. 

^.   This  kind  is  characterised  by  its  higher  d^ee  of 
I,  sla^  fracture,  eaaer  frangibility,  and  rather  lower 
specific  gravity. 

2.  The  variety  in  globular  and  concentric  lamellar  con- 
cretions is  named  Corallcnerz. 

3.  When  exposed  for  soiqc  time  to  the  air,  it  acquires  a 
silver-brown  tint  oi  colour :  hence  the  name  Htpatic  or 
Livtr-Ore  given  to  it 

4.  It  appears  to  contain  more  carbon  tiian  the  compact 
kind.     The  two  kinds  appear  to  bear  tlie  same  relation  to 

other  that  common  aliim-slate  does  to  glossy  alum- 


'  'Red  Zinc,  or  Red  Oxide  of  Zinc  f . 
Red  Oxide  of  Zinc,  Bruce. 

I  Zinc-ore,  Bmce't  American  Mineralogical  Journal,  p.  96. 
b  —-CUavclaiutt  Min.  p.  S32. 

Exlcmal  C/tarofUn. 
■   Its  colours  are  blood-rcd  and  aurora-red. 
It  occurs  massive,  disseminated. 

Internally,  on  the  fresh  fracture  it  is  shining;  after  long 
exposure  to  the  air  it  becomes  dull,  and  even  cohered  with 
a  pearly  cruttt. 

It  has  a  ^nglc  cleavage. 
Tlie  fracture  is  conchoidol. 

K 

^^   +  lllia  nrinenl  u  pUced  here,  Trom  iU  Kenctal  rtscmblancD  in  external 
■ipcct  to  the  Hpcdes  of  Ihla  geniu.     Fanhct  cxomiiutlion 
Ih*  pnwnt  u  iu  propcT  place  in  the  tyBlcm. 
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It  18  truialiioent  on  tbe  edges,  or  opaque. 
It  is  easily  scratched  by  the  knife. 
Itisfaritde. 

It  affinrds  a  streak  which  is  uvwiuin-ydiow,  iqpppoach- 
ingtooraqge. 
Specific  gravity  6.SS0* 

Chemical  Ckorader$. 

It  IS  soluUe  in  lihe  nuneral  adds.  It  is  infiiahle  widi- 
out  addidoo  before  the  bk>wpipe.  WiAx  sabJiantie  of 
soda,  mdts  with  a  transparent  ydkm  bead.  When  at' 
posed  tb  the  umted  flan^  of  oxygen  and  hydrogen,  it 
sublbnes,  attended  with  a  brilliant  white  E^t  Wha 
pounded,  mixed  with  potash,  and  exposed  to  heat,  it  fim» 
into  an  emerald-green  mass,  which,  on  solution,  aflbrds  to 
water  the  same  colour.  On  the  addition  of  a  few  drops  of 
nitric,  sulphuric,  or  muriatic  acids,  the  green-coloured  fluid 
b  immediately  changed  into  a  rose^red. 

Constituent  Parts. 

Zinc,  -  -  76 

Oxygen,  -  -  16 

Oxides  of  Manganese  and  Iron,  8 

100 

Bruce  J  American  Min.  Joum.  p.  99- 

Geognostic  and  Geographic  Situation, 

This  mineral  has  been  hitherto  found  only  in  North 
America,  where  it  occurs  in  several  of  the  iron-mines  in 
Sussex  County,  New  Jersey ;  as  at  the  Franklin,  Stirling, 
and  Rutgers  mines,  and  near  Sparta.      In  some  instances 

• 

It 
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bedded  in  Ibliated  granular  limestone ;   while  in 
serves  as  a  basis  iti  which  uiagiictic  ironstone 

ither  in  crystal^i  ur  grains, 
iklin,  it  also  assumes  a  micaceous  form,  and  is 
in  a  whitish  oxide  of  zinc,  which  ia  otlea,  in  tlie 

cimen,  I'uuud  adhi'ring  to  the  black  oxide  of  iron. 


pedes  occurs  abundantly  in  the  United  States  of 
and  promises  to  he  a  valuable  acquisition  to  that 
Dr  Brute,  to  whom  we  are  indebted  for  every 
know  of  tills  nuneral,  remarks:  "  The  Feoent- 
Fered  property  of  the  malleability  of  zinc,  8t  a 
are  of  SOO*  of  FalirenheJl,  has  greatly  enhanced 
and  raised  it  to  a  high  rank  among  the  useful 
The  inconvenience  aiising  from    Its  brittleness 
aoved,  this  metal  is  now  applied  to  many  of  the 
for  which  copper  liaa  been  hitlicrto  used.      As 
and   for  metallic  zinc  must  necessarily  increase 
plication  to  the  arts  becomes  more  general,  the 
will  prove  a  source  from  which  diis  metal 
procured  in  abundance ;  and  a  scries  of  experi- 
sffidenUy  shews  the  ease  with  which  it  may  be 
1  from  the  ore.      In  the  manufacture  of  brass, 
posBCHses  advantages  over  those  generally  used  ;  as, 
previous  preparation  of  ustulation,  &c.  it  affords 
er  a  compound  possessing  a  high  degree  of  mal- 
a  fine  colour,  and  every  requisite  of  the  best 
Ihbss,  such  as  is  used  in  the  finest  and  most  deli- 
kmanship,  equal  in  every  respect  to  that  made 
reduced  metal,  or,  as  it  ia  more  generally  termed, 
This  mineral  may  also  be  advantageously  em- 
ployed 
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ployed  in  the  manuiiictuie  of  ni^ihate  of  mic,  or  wUte 
vitrU  of  commeTOe.  Experiments  abo  prove,  that  the 
onde  or  flowers  of  anc  vomj^  wiAout  qyndi  Aflicultj,  be 
obtained  fitxn  this  ore.  The  oxide  of  line  haa  of  late 
been  reoommended  as  a  substitute  ferwfaiteJead  as  a  pig- 
ment, oiver  whidi  it  possesses  some  adTantages,  as  it  is  not 
fiaUe  to  change^  and  in  its  preparatim  is  not  subject  to 
those  deleterious  consequences  so  frequently  attendant  on 
all  the  prqpai'aliops  of  kad.^ 

1.  It  is  ^istingmshffd  fiom  M^  SHotr,  fay  its  iafii- 
nbility  befixe  the  blowpipe  ^  fiom .  Med  Coppet'4frif  by 
its  superior  specific  grayity,  and  its  solution  in  adds, 
wluch  is  colourless,  whereas  that  of  the  red  ooppcr-ore  » 
of  a  bright  green :  from  Red  Leadspary  by  its  infiiability 
before  the  blowjnpe,  the  red  lead-spar  melting  into  a 
blackish  slag :  Red  Orpimentf  with  which  it  might  be 
confiiunded,  is  distinguished  from  it  by  its  volatility  be- 
finre  the  blowpipe,  and  gi\'ing  out  a  blue  flame,  and  a 
strong  garlic  smell ;  and  its  solubility  in  the  mineral  adds 
distinguishes  it  from  Rutile^  which  is  insoluble. 

S.  This  interesting  mineral  was  first  discovered  by  Dr 
Bruce,  and  by  him  described  in  the  American  Minendqgi- 
cal  JoumaL 

S.  The  red  colour  of  this  ore  is  conjectured  to  be  owing 
to  the  oxide  of  iron  and  manganese  it  contuns. 

2  CLASS  IV. 


Ordkk  VL     sulphur. 


GEJjrs  I.     SULrHUR. 


Schwefel,  Moks. 


i  genus   contains  three  species,  viz.  Red  Orpin 
r  Orpiment,  and  Prismatic  Sulphur. 


1  Orpiment,  or  Ruby  Sulpliur,  or  Hemi-Prii- 
matic  Sulphur. 

Hemi-prisniatischcR  Scliwefel,  MoHm. 

Rothes  Raiischgelb,  Werner. 

in. — Arsenicum  riaigallum.  Wall.  L  ii.  p.  16S- — 
Realgar,  ct  Soufte  rouge  des  Volcans,  Rinn^  de  Uile,  t.  iii. 
p.  33. — Rodieg  Rauschgelb,  IVrmcr,  PabsL  b.  i.  s.  210.  /d. 
Wid.  8.  975— Realgar,  A'i'w.  vol.  ii.  p.  26l^Realgar,  San- 
danc,  Rubinc  d'Araenic,  De  Born,  t  ii.  p.  199. — Rothei 
Baiuchgelb,  Emm.  b.  ii.  s.  .^69. — Arsenic  sulphure.  Lam.  t.  i. 
p.  358. — Arsenic  sulphure  rouge,  Haiiif,  t.  iv.  p.  228. — Lc 
Realgar  rouge,  Broch.  t.  ii.  p.  447. — Rothes  Rauachgelb, 
Bean,  b.  iv.  •.  516.  Id.  Lud.  b.  iv.  s.  301.— Rother  Schwe- 
M-anenlc,  Suet,  si"  th.  s,  *95.— Roth  Rauachgelb,  lien. 
&  605.  W.  JUoAr,  b.  ii.  s.  287. — Arsenic  sulphure  roupe, 
iMcat,  p.  IG3. — Rothea  Bauschgelb,  Leanhard,  Tabel,  s.  7S. 
~^rMRic  culphure  realgar,  Brong.  t.  ii.  p.  8S. — Arsenic  siil- 
phitrc  rauge,  Brard,  p.  362. — Dichles  Rausehgelb,  Kartten, 
TtixL  a.  7*- — Arsenic  sulphure  rouge,  Uaiitf,  Tabl  p.  109. — 
Kadve  Realgv,  Kid,  vol.  ii.  p.  205. — Realgar,  Hatu.  Handb. 
~  R  Rauachgelb,  Hoff.  b.  iv.  s.  221 Renl- 


1. 1«6. 


^Aifrnal 
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ExUrfud  Chara€kr$. 

Its  cdour  IS  aimmuTed,  of  varioas  dqjpMses  of  intoDBtj ; 
when  the  surface  is  weathered^  the  oolour  incfiiieB  to 
orange-yellow. 

It  occurs  masnve,  disseminated,  in  flakes  or  membnoies, 
and  crystallised. 

Its  primitive  figure  is  an  oUique  four-sided  prifln^  id 
wUdi  the  obtuse  angle  is  lOT  4X.  The  fiolCnriBg  are 
some  of  the  seccmdary  figures : 

1.  Oblique  fisur-aded  prism,  flatly  acuminated  on  the 
extremities  with  four  planes,  wUdi  are  set  en  the 
lateral  pknes  *,  PL  IS.  fig.  fSQ. 
5t.  The  preceding  figure,  truncated  on  the  acute  latenl 

edges -f*. 
d.  No.  1.  truncated  on  all  the  lateral  edges  ^,  PI.  12. 
fig.  240. 

4.  No.  1.  truncated  on  the  obtuse  lateral  edges,  and 

bevelled  on  the  acute  lateral  edges  §,  PI.  12. 
fig.  241. 

5.  The  preceding  figure,  in  wluch  tlic  edges  formed 

by  the  meeting  of  the  l>evelling  planes  are  trun- 
cated II,  PI.  12.  fig.  242. 

6.  Oblique   four-sided    prism,   acuminated   viih  f(Hir 

planes,  which  arc  set  on  the  lateral  planes,  aixi 
all  the  angles  formed  by  the  meeting  of  the  acu- 
minating and  lateral  planes,  truncated  ^. 

The 


*  Arsenic  sulphur^  rouge  emouM^,  Haiij. 
'*'  Arsenic  sulphur^  rouge  sexoctoi»]»  Hauy. 
X  Arsenic  sulphur^  rouge  dioctaedre,  HaUy. 
§  Arsenic  sulphur^  rouge  octodedmal,  Haiiy. 
I)  Arsenic  sulphur^  rouge  octoduodccima].  Ilaiiy. 
*[  Arsenic  sulphur^  rouge  turcompose,  Hauj. 
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The  crystals  arc   seldom  middle-sized,   usually   small, 

Iry  small  and  minute. 
The  crystals  are  smooth,  and  frequently  longitudinally 
caked,  and  shining,  passing  inio  splendent. 
Internally  it  is  shining,  and  the'  lustre  is  resinous,  indin- 
^  to  adamantine. 
'A  cleavage  is  discernible  in  the  direction  of  both  diago- 
nals of  the  primitive  prism. 

The  fracture  is  coarse  and  small-grained  uneven,  som»- 
times  posing  into  imperfect  conchoidal. 

The  fragments  are  indeterminate  angular,  and  blunU 
edgcd. 

It  is  translucent  but  the  crystals  are  semi-transparent. 
It  yields  an  orange-yellow  coloured  streak- 
It  is  as  hard  as  talc,  but  scarcely  so  hard  as  gypsum. 
^_^  It  1*  brittle,  and  easily  trangible. 
Hhfipeafic  gravity,  8.3,  S.4,  Mohs.    3.3364,  Brismn. 

^^L  Chemical  Charactcri. 

^^■t  melts  immediately  before  the  blowpipe,  and  bums 

^^Bb  a  blue  flame,   giving  out  ar^nical  and  sulphureous 

vapours,      It  generally  leaves  a  minute  and  earthy  re^- 

due. 


Phv 

<»kal  Charadtr. 

friction,  acquiring  the  resinous  or 

pUive  electricity. 

I                               CoTustitmnt  Parts. 

r. 

Boniut. 

Arsenic, 

-         69 

1                  Sulphur, 

•          ■    Ji                1 

100 

Klapnll,,  Beit.  b.  v.  s.  2S8. 

Vol.  111. 

F  f                        Gi^nMlis 

■ 

Geognotik  SUnaiiank 

, :  It  ocean  mott  frequeodj  in  Teiiii  m  pnovlm  radu, 
especially  in  gneiss  and  d^-slate ;  abo 
thiouf^  pnmitive  rocksi  as  in  dokmite,  lAcro  it  ia 
ated  with  iron-pyrites.  It  is  rardiy  fimnd  in  ■frif^j 
rodu,  when  it  is  aooompanied  with  yellow  oepiasegt  It 
is  oocanonaUy  of  vdcanic  orig^  oocurring  in  the  cxaten 
and  fissures  of  Toleanoes. 

In  veins  it  is  usually  accompanifd  with  native  ananc^ 
l^t  red  silver,  galena  or  leadglanpe;  aomeCiBDes  abo 
with  silver-white  cobalt,  inm^yyrites,  grey  copper,  fanm 
Uende^  grey  and  red  antimony,  quarts,  hesvy-^par^  and 
seldom  cross-stone^  aeolite^  and  minefal  pitch. 

Geographic  SUuaHan. 

Europe.'^lt  occurs  in  veins  at  Andreasb^  in  the 
Hartz ;  disseminated  in  dolomite  on  St  Grothard ;  in  beau- 
tiful crystals  at  Joechimsthal  in  Bohemia,  at  Kapnic  b 
Transylvania,  and  at  Nagyag  and  Felsobanya  in  Hunjgt- 
ry ;  and  assodated  with  volcanic  substances  at  Vesunu^ 
Sol&tara,  and  Puzzda. 

Asia. — In  the  island  of  Japan  *,  in  the  mines  of  Eian- 
fiu,  five  days  journey  from  Nankin ;  and  in  the  Bunoab 
Dominions  f. 

West  Indies.^^lt  occurs  in  considerable  quanti^  in  tk 
island  of  Guadaloupe. 

America. — On  the  north-west  coast  of  America,  mu^ 
with  yeUow  orpiment. 

Vies 


*  Thunberg*!  TnvelB,  voL  Ui.  p.  80S. 
t  Atnslie*!  Materia  Medica,  p.  53.        i 
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L  It  is  used  as  a  pigineDL     The  Chinese  cut  it  into  vases 
1  Ggui¥s  of  different  shapes,  and  also  into  vessels  for 
dim!  purposes.     In  these  vessels  some  vegetable  acid  is 
nitted  to  remain  for  a  certain  time,  and  is  then  used  as 
•dy  LD  disease  *. 

Observalion/i. 

Tl.  It  is  distinguished  from  flerf^jfowbj  its  inferior  speci- 
B  gravityt  and  its  orange-coloured  streak ;  from  Bed  Lead- 
r  by  its  colour,  form,  inferior  specific  gravity,  and  ac- 
aipanying  minerals;  from  Cmmibar,  by  the  colour  of  its 
streak,  that  of  cinnabar  being  scsrlet-red.  The  strong 
smell  of  garlic,  and  the  white  fumes  which  it  emits  before 
the  blowpipe,  are  cliaracters  which  readily  distinguish  it 
from  (hose  minerals  with  which  it  might  be  confounded. 
3,  It  has  been  described  under  tlie  following  names, 
ich,  Ruby  Arsenic,  Ruby  Sulphur,  Risigallum  and 


S.  Yellow  Orpimeiit.  or  Prismatoidal  Sulphur. 

Prismatoidesther  Sehwefel,  Mohs. 

Gelbes  Hauschgclb,  Werner. 

Aifituut  of  Theophraitui;  by  the  Intter  Greeks  written  AfnusiV 

— Araenicum,  Plin.  Hist   Nat.  nxxiv.  18.  ».  56.  (ed,  Bip-  v. 

^^—agg.y—AiseaK\im  auriplgmentum,  JVall.  I.  ii.  p.  163- — Or- 

^^k  F  f  9  piment. 
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pmenty  Orpm,  Romi  de  Ude,  t  iii.  p.  S9i^— Gelbet  Bmiadi- 
gelb,  fTem^r,  Pabst  b.  i.  8. 2X0.  /d.  IFid.  8. 972-— Oijnment, 
Kirw,  voL  iL  p.  260. — Oxide  d' Arsenic  salphurt  jaiiiie«  Br 
Bom,  t  if,  p.  202. — ^Gelbes  Raiuchgelbj  Emm.  b.  S.  t.  559^ 
^—Arsenic  8ulphur§  jaune,  ^^9 1.  It.  p.  884^— Le  B«4gir 
janne^  Brock  t  ii.  p.  444. — Oelbes  Banfbgdb,  Beam,  kiT. 
t.  512.  Id.  Lud.  b.  i.  8.  SOO. — Gelber  Sdkm&Hmamac,  Smct 
2tcr  th.  8.  450. — Gelb-raiuchgeib,  Bert,  t.  504.  Id.  Mvkt, 
b.  ii.  8.  283.— -Arsenic  sulphur^  jaune,  Luau,  p.  l64^— 
Gdbes  Rauschgdb,  Leonhard,  TabeL  8.  78. — Araenic  sol- 
phur6>  Orpiment,  Brong.  t  ii.  p.  89«^— Arsenic  snlphnre 
jaune^  Brard,  p.  363. — ^Blattriges  Rauschgelb,  Karsien,  Tabd 
8.  74. — Arsenic  sulphur^  jaune,  Hoiiy,  TabL  p.  109. — ^Na- 
tive Orpiment>  Kid,  vol.  ii.  p.  206.— Rauachgdb,  Hmu, 
Handb.  b.  i.  s.  208. — Gelbes  Rauschgelb,  Hoffi  b.  aV.  «.  :.;xa 
^rpimenty  Aikm,  p.  127. 


ExUmal  Ckaraders. 

Its  colour  18  perfect  lemon-yellow,  wbich  sometinies  in- 
clines to  orange-yellow. 

It  occurs  massive,  disseminated,  stalacUtic,  reniform,  bo- 
trycudal,  in  crusts,  in  granular  and  concentric  curved  la- 
mellar concretions,  and  crj-stallised. 

Its  primitive  form  appears  to  be  an  oblique  four-»ded 
prism,  the  dimensions  of  which  are  unknown.  The  follow- 
ing  are  the  secondary  figures : 

1.  LfOW  oblique  four-sided  prism,  acutely  beveUed  on 
the  extremities,  the  bevelling  planes  set  obliquely 
OP  the  obtuse  edges. 
S.  Flat  double  four-sided  pyramid,  in  which  the  lateral 
planes  of  the  one  are  set  on  the  lateral  planes  of 
die  other. 
On  the  fresh  fracture  it  is  splendent,  and  the  lustre  is  in- 
termediate between  adamantine  and  semimetallic. 
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Its  cleavage  is  prisms toidal. 
^Xhe  frogmeuts  ore  iDdclermiiiate  angular,  and  blunt. 
1  in  the  great,  but  slaty  in  the  sinull. 
ht  U  translucent ;  Lut  in  Bniall  leaves  transparent. 

8  colour  U  not  altered  in  the  streak. 
^t  is  rather  harder  than  red  orpiment. 
nt  ia  sectile. 
It  is  flexible ;  but  not  elastic. 
It  spiits  eaMIy, 
Spedfic  granty,  3.4,  3.6,  Afofu  ;  3.43d,  Kinvtm  ;  3.400, 


Constituent  Parts. 
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Klaproth,  Beit.  b.  v.  ».  itSa 

Gcognostk  Situation. 

\  very  rarely  in  primitive  mountains,  principally 
in  reioft  in  flcetz  rocks,  along  with  copper-pjiiles,  irott- 
pyrites,  quartz,  and  calcareous-spar. 

^^^  Geographic  Situation. 

^^fE«rope.-~-tt  occurs,  along  w-itli  red  silrer,  in  granite,  at 
^^ittichcn  in  Swabia :   in  the  Hartz ;  at  Moldawa  and  Sas- 
ka  in  the  Dannal ;    N'agyag,  and  Fclsobanya  in  Transyt- 
Tania ;  Netisuhl  in  Hungary  ;  Wallachia ;  and  Servia. 
Asia.^ln  Naiolia  and  China, 

Jmerica. — Ztmapan  in  Mexico ;  and  the  north-west  tcr- 
ritary  of  the  United  States. 

OburvatioHS. 
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OABerMfJoMf. 

1.  TUi  niiinpl  ia  distiiiguuhed  fim  Jbd  Otfimmi, 
by  oolour,  fim,  dmng^  and  qpecifio  gpm^ :  finn  Fct 
bm  Leaispor^  by  Juf^ei  aectilityy  8oAb«m»  wi  inAnor 
Vedfie gravity;  from  Fdbv  Zmc Slmd^  by  ookii^ 
tuie^  BcfbeflB,  and  infenor  flpeei&  gim^  baai  SiJ^ftrntj 
by  colour  and  fiacture ;  and  £rom  ifico^  Iqf  fiaoiiy  innt  of 
elaaticityr  0QI0W9  «>d  greater  qpecific  gimvitj. 

Sl  Haiiianann  describes  a  nuneral  under  the  name  Ay- 
gjf  (hpimaUf  which  he  saya  has  a  cnnchnidal  fiactqre,  |^ 
temng  and  resinous  faulra.  It  is  feiuid  at  Andreasbeq;  m 
the  Harti^  assftciatcd  with  native  arsenic,  red  silTer,  and 
lead-glance. 

S.  YeUow  Orpiment  differs  from  the  substance  commonly 
called  Arsenic  at  the  present  day,  in  containing  a  portion  of 
Bulpbur;  and  in  being  consequently  of  a  yellow  oJour; 
whereas  our  arsemc  is  perfectly  white. 

Pliny  and  Theophrastus  describe  arsenic  as  having  a  yd- 
low  colour.  Thus  Pliny  says,  that  the  best  arsenic  i& 
*^  odoris  in  auro  excellentis.*  Theophrastus  says,  on  ac- 
count of  its  resemblance  in  colour,  ochra  (Sx^)  is  used 
instead  of  arsenic ;  but  the  term  v^c*  its^  is  apparendy 
derived  from  its  yellow  colour;  and  that  it  was  of  this 
colour,  appears  further  probable,  from  its  bong  dianged 
to  a  red  by  calcination,  which  is  mentioned  by  Theophni»- 
tus;  and  being  thus  converted  into  the  substance  called 
fuXr^j  which  answers  exacdy  to  our  red  ochre.  Of  foa- 
daracOy  which  is  used  as  a  synonym  for  realgar  or  red  or- 
piment, Pliny  says,  >^  melior  quo  magms  rufcscit^  The 
term  A^tuMt,  from  which  our  word  Arsenic  is  deriTed, 

wst 
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[Sabtp.  I.  Ceiimon  Sulptut.—UI  JTiurf,  Coapacl  cmummi  Silpiur. 

i  an  epithet  applied  by  the  ancients  to  those  natural 
iabstances,  the  properties  of  which  were  found  to  be  of  a 
tong,  and,  as  it  were,  masculine  character ;  and  aa  the 
nsouous  quality  of  arsenic  was  soon  found  to  be  remark- 
jbly  powerful,  the  term  was  especially  applied  to  that 
I  of  it  which  was  most  commonly  met  with.  The 
:  of  commerce  of  the  present  day  is  in  some  instan- 
B  of  a  yellow  colour,  owing  to  its  contmning  a  portion 
if  sulphur.— jrW,  Min.  v.  ii.  p.  206,  207. 

3.  Prismatic  Sulphur. 

PrismatJBcher  Schwefel,  Molia. 

Natiirlicher  Schwefel,   Werner, 

This  spedcs  is  divided  into  t«o  suhspedes,  viz.  Common 
Solf^ur,  and  Volcanic  Sulphur. 


Firat  Sybgpeciea. 
Common  Sulphur. 

m^ner  Natiirlicher  Schwefel,    Werner. 

Tiis  species  is  divided  into  two  kinds.  Compact  Com- 
^  Sulphur,  and  Earthy  Common  Sulphur. 

FirH  Kind. 

Compact  Common  Sulphur. 

nlphtir,  Ptfn.  Hist.  Nat.  lib.  xxxv.  (ed.  Bip.  vol.  v.  p.  322.)— 
\  Sulphur  natirum  purum  flavum.  Wall.  %.  ii.  p.  133. — SoidVe, 

Rome 
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J2te^  d^  £'t&,  t  L  p.  28.    Jd.J}eBenht>iLfi^9U^V9i&JB- 
lidwr  SdiwefU,  FPU  t,  64&  Jd  fFerMr^  ?fbpt/■^>  "-^^ 
—Native  Sulphur,  JBmu  vol  iL  p.  Q^^^NctSilkte 
lU,  £iAier,  b.  iiL  s.  17^.    Id.  Emm.  b.  &  i.  18gL--aiiifte^ 
Jaw.  t  u  p.  68.— Le  Sonflre  natit  Jraoi.  tiLp,ST^^^floofr^ 

Hdgr,  t  ii.  p.  277^87 Fchweftl,  Reuu,  1>.  ilL  ■.  »4k   Al 

XMi  b.  L  t,  184.  Id.  SwcL  2ftir  th.  «.  88.  Id.  Btrt  t.  SSS. 
JdL  MUb,  b.  iL  8. 277-  /<<:  iMibit^  Triid.  ■.  47^-8oaAc^ 
Bm^.  t  £  p.  68w— SchwoAl,  Xmrta,  T«bd.s.'58.  Id. 
Haut.  8.  67w— Sulphur,  JCu^  vol  iL  pb  80<  OfiwriiMir  MtSr* 
lidier  Schwe&l,  I49KB,  b,  iL  a.  1078.*-4)idiUr  Schwafel 
.fbaif.  Handb.  b.  L  a.  (%:. — ^Feater  gemeiiMr  Schwaftl,  H^^ 
b.  iL  Si  25S< — Sul^^UTj  Aikm,  p.  58. 

Esiernal  Ciaradmrt. 

The  prindpal  colour  is  sulphur-yellow,  of  different  de» 
grees  of  intensity:  it  occurs  also  honey*yellow,  lemon- 
yellow,  orange-yellow,  straw-yellow,  and  wax-yellow.  The 
honey-yellow  sometimes  incbnes  to  yellowish-brawDy  and 
the  straw-yellow  to  yellowish-grey. 

It  occurs  massive,  disseminated,  in  granular  ooncceticos, 
and  crystallised. 

Its  primitive  figure  is  a  pyramid  o£  lOT  '  f ' ;  f  4  24' ; 
baas  -  102°  41'  ♦,  PI.  U.  fi^'.  243. 

The  following  are  some  of  the  secondary  figures : 
1.  The  pyramid  sometimes  terminates  in  a  Une,  PL  12. 
fig.  244.;   sometimes   appears   truncated  aa  the 
apices},  PI.  12.  fig.  245.  or  two  opposite  angles  J, 

*  Soufre  primitif,  HaUj. 
t  Soufre  cuneifbnne,  H0U7. 
t  Soufre  buiy  Ha'dj. 
I  Soufre  unitaire,  lUi^. 
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{S>^.  1.  C«i-»>i  S*lfivr.~Ut  Kind,  Cfjn'^  ammm  J«/p*-r. 

PL  12.  fig.  94C. ;  edge  of  ihe  common  Ijosas  is  oc- 
cnsionnlly  truneatetl  •,  PI,  12.  fi^.  247- 

.  P^rraniid  acummate<i  with  four  plan f*,  which  arc  set 
on  the  lateral  planes  f,  Pi.  Vi.  fif;.' 248.  The 
apitrcB  of  the  acuniiimtion  are  sometimes  truncated  J, 
PI.  18.  fig.  249. 

.  Double  six-sided  pjTamid,  with  two  oppcxate  broad, 
and  four  smaller,  lateral  planes,  and  which  end  in 
a  line  |],  PI.  12.  fig.  250. 

,  The  preceding  figure  acuminated  on  the  extremities 
with  four  planes,  and  the  acuminabng  jAaaea  set 
on  the  smaller  lateral  planes  §,  PI.  12.  fig.  251. 

,  la  delicate  acicular  crystals. 
i  crystals  ure  middle-sized,  small,  and  very  small, 
alai^. 
e  surface  of  tlie  crystals  is  generally  smooth,  seldom 

iDtemally  it  varies  from  shining  to  glimmeriie,  and  the 
Btre  is  intermediate  l)etween  adamantine  and  resinous. 
I  The  cleavage  is  prismntic,  and  oxifrangible. 

e  fracture  is  uneven,  inclining  sometimes  to  splintery, 
■times  to  imperfect  conchoid al. 
'he  fragments  arc  angular,  and  blunt-edged. 
[It  13  tron^ucent ;    the  crystals  are  semi-transparent  and 
rent,  and  they  rcfrai;!  double. 
I  honler  than  talc,  and  sometimes  even  harder  than 
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It  ii  hgitdiQi  and  eaaly  fiw^hlf . 

Whm  nJibedy  it  eajialci  a  &int  mlphuweom  mfudi^  aai 


Specifiognmty  1^  &!«  Mckt. 


•  I 


Chemical  CSbfticferf. 
It  k  euily  inflrnnmaWp,  burning  with  a  l*«iJHr5  Uindi 
fkne^  mi  «  fluffocadii^  odour. 

Geognoitie  SUuaiitm. 

CoBumi  mhliiir  occtm  in  nnnadrnhhi  abftndflMe  id 
prinithre  maantni8|  in  a  Male  of  combination  vilh  matabi 
fivming  the  different  genera  of  Pjiite%  CUaneil  ind  Bl^^ 
bat  it  lanly  appean  puie  or  unoombined :  nUlein 

dary  mountains,  it  is  more  abundant  in  the  pure 
bined  •  state  than  in  ccxnbinaticm  with  metala.  It  is  al» 
met  with  in  alluvial  districts,  particularly  near  sul[diureoiu 
qarings.  The  primitive  ro^  in  whidi  oommoa  native 
suljAur  occurs,  are  oiicapslate  and  porphjrry;  and  the 
most  frequent  of  the  secondary  rocks  in  which  it  ia  con- 
tained, are  gypsum,  day,  marl,  and  limestone.  Ita  mode 
of  distribution  in  rocks  varies :  in  primitive  locka  it  hm 
been  hitherto  found  only  in  beds  and  veins ;  in  seoondsiy 
mountauis  in  beds,  imbedded  masses,  disseminated,  in  vcios, 
and  lining  the  walls  of  drusy  cavities. 

Geographic  Siiuation, 

Europe, — In  the  island  of  Iceland,  where  it  occurs  in 
considerable  quantity,  it  is  associated  with  gypsum,  or  in 
crusts  investing  alluvial  substances.  Near  Kracau  in  Po- 
land, its  accompanying  rocks  are  bluish-grey  marl,  gyp- 
sum, limestone,  and  occasionally  selenite,  and  rarely  cdc^ 

tine, 
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[Suf-p-  I-  Cannon  Siilphut,—  UI  Kinit,  CumpatI  (amaoH  SnlpKur. 

if  and  brown  and  black  coal ;  but  it  is  not  intermixed  in- 
fttcly  with  all  these  roclta,  being  in  general  inclosed 
[  the  marl  and  gypsuin,  in  masses,  from  the  azc  of  a 
S  heitd  to  that  of  a  pea,  or  lining  the  walls  of  drusy 
cavities.    Very  superb  specimens  of  crystallized  sulpliur  are 
found  at  Conil,  near  Cape  Trafalgar ;  the  strata  of  the  dis- 
trict are  grey  gypsum  and  clay,  and  in  these  are  large  dru- 
sy  cavioes,  which,  when  first  opened,  are  found  filled  with  a 
yellowish  sulphureous  water,  and  their  sides  are  lined  with 
fine  crystals  of  calcareous-spar,  and  beautiful  and   large 
crystals  of  common  sulphur.     Sicily  is  rich  in  common  sul- 
phur, which  occurs  in  layers,  imbedded  masses,  or  in  drusy 
cavities  in  auidstone,  but  most  frequently  and  abundantly 
in  second^  gypsum.     A  similar  formation  to  that  of  Si- 
dly  occurs  at  ITrbino  in  the  Papal  Stales.     In  Arragon  in 
Spain,  sulphur  occurs  in  beds,  from  three  to  four  inches 
tliiclc,  in  a  secondary  formation  of  alternate  bods  of  gyp- 
sum, selenite,  and  compact  slaty  marl :  the  same  formation 
I  to  occur  in  Murcia.     Sulphur  frequently  occurs 
lated  in  the  gypsum  of  the  nortli  of  Germany,  as 
I  Lauenst^n  in  Hanover ;  massive  and  crystallized  va- 
ities  are  collected  in  gypsum  in  the  glaciers  of  Pesay  in 
■itaeiiand ;  it  is  sometimes  met  with  in  drusy  cavities  in 
ht  at  Polignis,  in  the  department  of  Jura  :  disseminated 
rough  sandstone  at  Buodoshegy  in  Transylvania ;  inler- 
bted  witli  red  manganese  at  Kapnic;  and  with  red  orpinient 
1  Kelsobanya :    in  veins  of  copper-pyriles  that  traverse 
granite  at  Schwartswald  in  Swabia:  in  mica-slate  at  Gloss- 
hlittc.  Dear  Schemnitz  in  Hunguy;  and  a  very  new  for- 
madon  is  that  which  occurs  in  superimposed  crystals  on 
bituminous-wood,  or  earth-coal,  in  Thuringia. 

Jiia. — It  occurs  in  the  gold  mines  of  Calliarinenhurg, 
na  veins  in  the  Uralian  Mountains  in  Silieria. 
Jfrka. 


4/Heflk— In  oonadenUe  abundanee  oa  Moant  At]a% 
in  nortbeni  Afinca ;  and  imbedded  in  baaak  in  tlw  Ue  ct 
Bouifaoo. 

JwieriotL'^la  California;  on  odea  of  wpmp  in  the 
United  Statea;  between .Alaum  and  Tkaaii^  in  Quito  in 
Paniy  in  mirftalale^  in  >  bed  aeaoriatgdwiA  qvaiti;  and 
it  ia  said  aleo  m  pximitiTe  porphyry  in  that  countiy^ 


jSIecofMUrSndL 

Earthy  Gmunon  S^ulphur. 

Erdiger  gemciner  Natliilidier  ScfaveAlt  Wi 

Soufre  pulverulent,  Aifly. 

Erdiger  gemeiner  Schwefel,  Hoffi  b.  ill.  a.  261. 

Eapttmal  Characters. 

Its  odour  is  pale  straw-yellow. 
It  occurs  massive  and  disseminated. 
Internally  it  is  duU. 
The  fracture  is  fine  earthy. 

The  fragments  are  indeterminate  angular  and  UunU 
edged. 

It  is  opaque. 

It  does  not  Foil. 

It  alternates  from  very  sofl  to  friable. 

Geognastic  and  Geographic  SiiuaHane. 

It  occurs  in  drusy  cavities  in  flint,  and  along  with  the 
compact  varieties  in  gypsum,  and  other  rocks. 

Sccofid 
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[Suitf.  t.  Vtlcamic  SAfkur. 


Second  SubspecJes. 

Volcanic  Sulphur. 

Vulcanischer  Nflliirlicher  Schwefel,  fVn 

Le  Soufie  natif  volcanique.  Brock.  X.  ii.  p.  VZ. — Vulcanischei  1 
Schwefel,  Keast,  b.  iii.  s.  90.     Id.  Mohi,  b.  ii.  8.  8 
Ltmhard,  Tabel.  i.  47.    Id.  Kartlen,  Tabel.  s.  S8.    Id.  Leitt, 
b.  iL  ■■  1038.     Id.  Hoff.  b.  iii.  s.  a62.— Volcanic  Sulphui 
Aithi,  p.  58. 

^L  External  Characfers. 

^Bb  cokmr  la  pale  sulphur-yellow,  which  s 

^Bt  occurs  massive,  atalactitic  *,  vesicular,  corroded,  pef*  J 
^Phted ;  and  crystallised  in  pyramidal  figures. 
^"' It  is  glistening,  and  tlie  lustre  is  resinous^  inclining  ta  1 
adamantine. 

The  fracture  is  coarse  and  small  grained  uneven. 
iThe  fragments  are  ^indeterminate  angular,  and  blunt-  j 


passes  1 


Kt  is  slightly  translucent. 

1  other  character^i  it  agrees  with  the 


ceding   sut^  J 


Geogfioatic  and  Gcoffraphic  Situaiiona. 

Europe. — It  occurs  only  in  volcanic  countries,  where  it 

IS  found  more  or  less  abundantly  amongst  lavas.     Soliatara, 


■niaoi  obacivid  suticliles  of  vole 
rhm  thick.  In  m  gnmo  fonntd  in  U 


UBS  CEN.1.  iDxriniK;  [dL.3.  hbtal.  ho. 

ID  the  vicmi^  of  Vesuvius,  U  one  of  the  tnost  famoua  r^ 
poutories  of  volcimic  sulphur,  and  it  b  there  collected  in 
con^dcrable  quantities,  for  the  purposes  of  commerce.  It 
is  also  found  in  the  island  of  Iceland,  and  in  such  quantity 
that  it  is  collected  as  an  article  of  trade ;  on  ^tna ;  and 
in  the  Lipari  Islands. 

Africa.  —Island  of  Teneriffe,  and  island  of  Bourbon. 

America. — In  the  islands  of  St  Lucia,  St  DomingtH 
Martinique,  and  Guadaloupc. 

^via.^Ialand  of  Java. 

Uses. 
When  burnt,  it  afiorda  sulphutic  acid ;  it  enters  into  Uic 
composition  of  gunpowder;  is  used  in  various  metallurgic 
processes,  and  in  bleaching  i  it  forms  a  constituent  partuf 
some  cements;  is  employed  in  taking  co&ts ;  and  ia  an  ar- 
ticle in  the  materia  niixlica. 
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CLASS  IV. 


INFLAMMABLE  MINERALS. 


OmmnL— RESIN  ^, 
GBNU8  I.— HONEYSTONE. 

Crystal-Harz,  Mchs. 

This  Grenus  contains  one  Species,  viz.  Pyramidal  Ho- 
ney stone. 

1.  Pyramidal  Honeystone. 

Pyramidales  Crystal-Harz,  Mdhs, 

Honigstein,  Werner. 

Id,  Wid,  8.  639.— Sucdn  transparent  en  Cristaux  octaedres^  Dt 
BorMg  t  ii.  p.  90.^ — Mellilite>  Kirw.  vol.  ii.  p.  dS.'— Honigstein^ 
Etnm.  b.  IL  8.  8& — ^La  Pierre  de  Miel^  ou  le  Mellite^  Broclu 
1 11.  p.  73.  Id,  Hauy,  t  iii.  p.  335.*— Honigstein^  Reuss,  b.  ii. 
s.  52.  Id.  Letmkard,  Tabel  s.  47.  Id.  KartUn,  TabeL  s.  58. 
— Mellite^  Brong.  t  ii.  p.  52. — Mellilite^  Kid,  vol  ii.  p.  39- 
— Honigstein^  Lem,  b.  ii.  s.  1100.  Id.  Haui,  Handb.  b.  iii. 
s.  811.    Id.  Hoff.  b.  iii.  s.  334.— Mellite,  Aikm,  p.  6S. 

External 

*  So  named  from  the  resinous  aspect  of  the  minerals  of  the  order. 
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Exiemal  ChartKters. 

Its  colour  is  honey-yellow,  which  on  the  one  nde  inclinei 
to  wiix-yellow,  and  on  the  other  passes  into  reddish  bn)wn 
and  hyacinth -red. 

It  rarely  occurs  massive,  but  very  distinctly  crystallifwd. 

Its  primitive  figure  is  a  pyramid  of  118"  4',  and 
93"  9Sf.  The  following  are  aome  of  (he  secondary  6- 
gures: 

1.  The  primitive  pyramid  truncated  on  the  ajMces. 

2.  Pyramid  truncated  on  the  apices,  and  on  the  tuigles 

of  the  common  base. 
8.  When  the  tnincations  on  the  angles  increase  in  mag- 
nitude, there  is  formed  a  low  rectangular  foor- 
aded  prism,  rather  flatly  acuminated,  with  four 
planes,  which  are  set  on  the  lateral  edges. 

4.  When  tlie  truiicalions  on  the  angles  Iwcome  so  Urge 

that  the  ed^cs  nf  ihe  focmimn  basis  arc  changed 
into  angles,  an  irr^uhtr  rhombiudal  dodecahednii 
IB  Tormed. 

5.  The  anglea  on  the  common  base  flatly  berdled,  ai 

the  bevelling  planes  set  on  the  lateral  planes. 

The  crystals  are  middle-nzed,  and  BtnalL 

EztenuiBy  it  b  smooth  and  splendeDL   ' 

mie  lustre  ifl  ihining  or  ^lendent,  and  iDtonadiata  be- 
twen  Tltntous  and  resmous. 

Tlie  cleavage  is  pyramidal. 

Tlie  fracture  is  jierfect  and  flat  cOncbmdaL 

The  fragments  are  indeterminately  angular,  and  lathff 
shar]>*dged.  , 

It  b  semi-transparent,  or  translucent,  and  nAact* 
double,  in  tlie  direction  of  the  pyramidal  planer 
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It  IS  haider  than.gypBum^  but  not  so  hard  as  caleareou«« 


It  9S  brittle^  and  eaaly  fnmgjUble. 
,  SptdSti  giEvity,  1.4!»  1.6,  Mohs;  1.660,  1J(98, 

Chemical  CkaraderMi 

Befbre  tlie  blowppe  it  becomes  white  and  qpaque,  with 
bladL  ipoCSy  and  is  at  length  reduced  to  ashes :  when  heat- 
ied  in  a  dose  vessel,  it  becomes  black. 

Physical  Character. 
It  becomes  slightly  reano-eleCtric  by  friction^ 

Constituent  Parts, 

Alumina,  ^  -  16 

MelUlitic  Aad,  -  46 

Water  of  crystallization,       -        38 

100 
Klaproih^  Beit  b.  iii.  s.  114 

Geognostic  and  Geographic  Situations. 

tt  occurs  superimposed  on  bitununous  wood  and  earth* 
coal,  and  is  usually  acccnnpanied  with  sul[^ur.  It  has 
been  hitherto  found  only  at  Artem  in  Thuringia*  The 
Swiss  locality  mentioned  by  some  authors  is  very  dubious. 

Observations. 

1.  Its  name  is  borrowed  from  its  honey-yellow  colour* 
5L  It  differs  from  Amber^  in  being  crystallise,  refract. 
Vol.  hi.  G  g  ing 
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ing  double,  and  in  being  harder,  heaner,  and  Ie»  power- 
fiilly  electric 

3.  It  is  chemically  distinguished  from  Amber :  on  burn- 
ing coal  amber  intumesces,  and  diffuses  a  fragrant  odour  ^ 
Honeyetone,  on  the  contrary,  becomes  white,  without  intu- 
mescence or  trogrant  odour. 


Gekus  II.— mineral  resin. 

Erd-Harz,  M(Aa. 

This  genus  contuns  two  Bpedes,  vis.  Ydlow  Miiunl 
Resin,  and  Black  Mioend  Resin.  *  B«tio  Aq)halt. 
""FoMilCt^ 

1,  Ydlow  Mineral  Resin  or  Ambet. 
Gdbes  Erdhan,  MAi. 

This  species  is  subdivided  into  three  nibipeaes,  ra. 
WUte  Amber,  Yellow  Amber,  Earthy  Amber. 

FirH  Sub^edet. 

White  Amber. 

Weisier  Bernstein,  Wenm. 

U.  Wtnur,  Pabst  b.  i.  s.  a&J—Le  Snecm  hiMae,  BncLti' 
p.  69— WeiasCT  Bcnutein,  Auv.  b.  iii.  s.  IM.    Id.  Lm- 


-:i^m 
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[Subap.  1.  WkiU  AmUr. 

hmi,  Tabd.  s.  47.  Id.  KarHen,  Tabel.  s.  58.  Id,  Hatu. 
a.  117.  Id.  Laos,  b.  iL  a.  1093.  /d  Haus.  Handb.  b.  i. 
a.  98.  '  /dL  Haffi  b.  iu.  a.  526. 


Estemal  Charaders. 

Ita  ookmr  ia  frequently  dark  yellowish-white,  which 
aomeCiiiiea  indinea  to  atraw-yellow. 

It  oocura  maaaiTe^  or  indoaed  in  the  yellow  subapedes. 

It  la  gliatenmg,  approadiing  to  sfaining,  and  the  lustre  ia 
reainous. 

The  fracture  ia  oonchdda],  but  not  so  perfect  aa  in  the 
ydlow  aubapedea. 

The  fraginenta  are  indeterminate  angular,  and  sharp- 
edged. 

It  ia  only  translucent. 

In  other  characters,   it  resembles  the  following  sub- 

Observations, 

Ita  white  colour,  and  inferior  lustre  and  transparency, 
distingruish  it  from  Yettaw  Amber, 

Second  Subspecies, 
Yellow  Amber. 

Gelber  Bernstein,   Werner, 

Id.  Werner,  b.  L  s.  S67. — Le  succin  jaune,  Broch.  t  ii.  p.  70.-— 
Gelber  Bernstein,  Reuss,  b.  iii.  s.  169.     Id.  Lemhard,  Tabel. 

a.  47.     Id.  KarsUn,  Tabel.  s.  58.     Id.  Haus,  s.  II7.     Id. 
Lmn,  b.  ii.  a.  1005.    Id.  Haus.  Handb.  b.  i.  s.  98.     Id.  Hqf. 

b.  iii.  a.  825. 

G  g  2  External 
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External  Cfutracfert. 

Its  colour  is  honey-yellow,  and  frequently  it  pasws  on 
the  one  side  into  wax-yellotr,  yetlowiiji  and  reddish •browii, 
and  this  last  into  hyadnth-red ;  and  on  the  other  ade 
Bometinies  into  ^reen.  It  h  generally  of  a  darker  cdour 
externally  tlian  internally. 

It  generally  occurs  in  hroad  and  blunt  angular  picca. 
hannp  a  rough  uneven  sorl'ace;  Gometimes  diBseininatnl. 
Often  with  inclosed  insects. 

Externally  it  is  generally  dull ;  internally  it  is  splendcDt 
and  shining,  and  tlie  lustre  is  resinous. 

The  fracture  is  large  and  peri'ect  cooclxudal. 

The  fragments  ore  indetenuinate  angular,  and  shup- 
edged. 

It  ii  almost  always  transparent 

It  is  harder  than  gypsum,  but  not  so  hard  ai  cakueow- 
spar.     It  is  softer  than  lioneystone. 

Its  streak  is  white. 

It  is  rather  brittle,  and  eaaly  iranj^blej 

Spedfic  gravity  1.0,  I.I,  Mohi. 

Clumual  Charaeter. 
It   hums  with  a  yellov-colourad  6ain^  abd  fri^ffit 
odour,  at  the  same  time  intuBwedng,  but  acarcdj  mol- 
ing. 

Physical  Charaderi. 
When  rubbed,  It  gives  out  an  ogne^de  mell,  and  be- 
comes strongly  resno-electzic     This  latter  [awiwnjr  ** 
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(S'»t»;^2.  ytUBwAmlKr. 

iwa  lo  tlie  oncieDU,  who  termed  amber  ckdrnm ;  from 
c  is  derived  ilic  word  clectriciti/*. 

C(matllucnt  Palis. 

Ht   is   composed  of  Carboo,    Uydrugeo,  aiid  Oxygen. 
1  add  noniixl  Succinic  is  oltUtmcd  from  it  by  diaullu. 


Geognoith 


L  *  Tbc  ipptaruicBa  and  elecuical  property  of  unbcr  arc  lo  often  alluiled 
:  authon,  Ihal  il  is  not  oecaur;  to  shew  by  quauIiouEi  that  they 
I  bmillir  wiih  Ihdt  sulMtoncc  ;  and  though  the  hislorr  of  its  urigin  la 
inrolvcd  in  bble,  yet  they  tacja  to  have  bad  aocw  idea  that  ii  wm 
north  of  Eufopc  i — 

KiAtm  )'  Wi  jSa|ii  Atm 

'tit  «(■  'AirtXXwiK  Ti(J|}AfiM  AiiT»f)«», 

'rn^^lM,  iifi,  yi«,  «r.ifiUH>(a}. 

I  Pliny  *ayii  in  ipeaVlng  of  amber,  "  Cerium  cct  gigni  in  iaaulii  Scptcn- 
(naliat>e«anilt):"  and,  in  another  place,  '■  Ab  tAvato  (Britnnniamtii)  in 
IE  Onaula)  i  quu  Elcctrldar  Gtird  recifn- 
a  appcUavere,  quod  i1>i  electrum  iiucetetur  [r]-"  In  another  place,  be 
It  jn  the  vpring'lime  it  woe  washed  on  a  port  of  the  i^oaat  of  Ger- 
iim  an  iilaod  in  the  Morth  Sea  i  concluding  with  these  wortli : 
a  pro  Ugne  ad  igncm  uti  eo,  proijmiique  Teutonb  veiulcrc  (if)." 
c  tongiiing  paiHtget,  it  leenis  very  pmbabie,  thai  the  opinion  of 
■  reapKting  the  oiigin  of  amber  ia  correct :  he  raye  that  it  via  oHgi. 
n  the  nottbcm  sea,  through  Pannonin  and  lllyrin,  into  the 
J  bordering  on  the  river  Pd;  and  hence  Pbaeton'i  Bisters,  or  the  pop. 
t  rallied  to  bete  wept  aniber;  this  tubiilanct  being  easily 
a  fat  «  regeUblc  gam.— Si^i  Mineralogy,  toI.  ii.  p.  37. 
UpolL  Rbod.  lib.iv.liii.  611,— Git. 

vi.  p.  tee.  «d.  Brat. 
^■M.  Nat.  lib.  iii. 
t.  Nat.  lib.  uivii. 
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Geogiuatk  Situaiion. 
This  mineral  occurs  in  beds  uf  bitimiinouB-wood  *  and 
moor-coal ;  also  in  a  congluDienttc  formed  by  the  aggre- 
gntion  of  fragments  on  the  sen  shores  ;  in  sandy  sc^  ;  &«■ 
((uently  floating  on  the  »ea ;  and  it  is  said  to  h&ve  been  ob- 
served imbedded  in  secondary  limestone. 

Geographic  Situat'um. 

Europe. — It  is  thrown  up  by  the  sea  on  the  ooasts  of 
Norfolk,  Suffolk,  and  Essex,  and  occurs  imbedded  in  a  gra- 
vel-pit at  Kcnungtoii,  near  London.  It  occurs  in  gretttest 
quantity  in  East  Prussia ;  also  on  the  coast  uf  llic  BaIiic, 
in  Courlond,  Liefluid,  Kussio,  Swedisli  Pomerania,  and 
West  Prussia.  It  is  found  in  a  itandy  soil  in  Poland,  at 
a  great  distance  from  the  sea,  where  it  ia  intemuicd 
with  cones  of  the  Pinus  abies.  It  occurs  td^o  in  Franx, 
on  the  ctiosls  of  Sicily,  Sptun,  near  Alicont,  and  in  tbs 
Astuiias,  in  one  of  which  it  is  said  to  occur  imbeddq]  in 
limestone ;  in  the  kingdom  of  Saxony ;  and  in  SwiUer- 
land,  Moravia,  AuGtria,  and  the  Bannat  of  Temeawar. 

A»ia. — It  is  found  imbedded  in  coal  at  the  mouth  of  the 
Jenisei,  in  Siberia;  in  a  nmilar  ntuation  in  the  Baycf 
Penschincha,  in  the  nune  countiy ;  and  is  one  of  the  mine- 
i«l  pfoductioni  of  Chiiyk 

^(twr»D.— It  is  found  in  dtScreat  places  in  the  Uniltd 
States ;  thus  it  oceuts  in  New  Jtney,  u  Cranrid^ 
Creek,  four  nules  from  Trenton,  in  alluvial  sml.  It  ootun 
in  grwns,  or  in  miall  manes,  sddam  exceeding  an  incb  in 
length ;  it  rests  on  lutuminou*  wood,  or  even  sometioMi  pe- 
netrates it,  and  is  sometiineB  ooonected  with  pyrites.    Tbe 

*  It  would  >|ip«ar,  lb4t  manr  at  the  fNrfQMd  tNM  wbk  wUc^  1k(  » 
b«r  I*  twcdrteJ,  m«  of  tbi  palm  tilbe. 
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ISub^.  i.  Vcthm  Amttr. 

i  of  Utuminous  wood  which  contains  the  amber,  rests  on 
B  ferruginous  sand,  and  is  (xn-ered  by  a  soft  bluish 
Uy,  inclosing  masses  of  iron-pyrites.  Above  the  clay  is  a 
1  of  land'  Amber  also  occurs  near  Woodbury  in  the 
e  atRte,  in  large  plates  in  marl ;  also  at  Cambden,  op- 
oiu  Philadelpliia  •.  Graina  and  masses  of  amber  occur  in 
nown  coal  in  Greenland. 
Africa. — It  is  sud  to  occur  on  the  coast  of  Madagascar. 

Vaet. 
'  On  account  of  it3  beautiful  colour,  great  transparency, 
I  the  fine  polish  it  receives,  it  is  considered  as  an  or- 
mental  stone,  and  is  cut  into  necklaces,  bracelets,  snufF- 
boxes,  and  other  articles  of  dress.  Before  the  discovery 
of  the  diamond,  and  the  other  precious  stones  of  India,  it 
was  conudered  to  be  the  most  precious  of  jewels,  and 
was  employed  in  oil  kinds  of  ornamental  dress.  Great 
quantities  of  it  are  annually  exported  from  Dantzig  to 
nstantinople,  the  Levant,  Persia,  and  France.  The 
sst  considerable  purchasers  of  amber  are  the  merciiants 
f  Armenia  and  Greece;  but  it  is  still  uncertain  how  they 
e  of  it.  It  is  conjectured  by  some,  that  it  is  pur- 
I  from  them  by  pilgrims,  previous  to  their  journey 
9  Mecca,  and  that  on  their  arrival  diere,  it  is  burnt  in  ho- 
nour of  the  prophet  Mahomet.  It  is  also  an  important  ar- 
ticle of  exchange  in  Africa.  When  dissolved  in  oil,  it 
B  a  species  of  varnish,  named  Amber  vamiak. 

Observation*. 

F  ].  The  only  mlnerab  with  which  it  is  likely  to  lie  cod- 
nded,  are  Hone-stone  and   Fossii  Copal:   its  strong 
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dectcical  property,  and  aii|^  refinctiiig  potPV^.diiCiaipiUi 
it  from  HonejBlone ;  and  if  colour  and  dMfcult:  fiidhilify 
from  FoflHl  CopaL  \ 

SL  It  frequently  iijcludes  bodies  of  difttm^.  kinjp^  at 
gndm  of  mnd,  pieces  of  inm^yritesi  and  a)4o.  ioisota  cf 
the  genen  Skftgflmmij  BlaUa,  TermUy  lAUk  W.  m^ 
natives  of  Europe ;  and  also  European  inpepti^  particuki^ 
the  G|ilatr|^pirfi«.  BommentianaailieGinienofamlMry^opo* 
taixung  a  species  of  GorgoiMa :  another  author  dfarrihss  a 
specimen  contaimng  the  seed-vessels  of  the  PimntM  ckkt: 
in  some..caIfin^  there  are  spedmens  ywhyiing  pqma^wl 
leavesi  resembling  those  of  fenis^  and  g^fcr  ipiy  iJMpys  in» 
doang  drops  of  tranaparent  watar. 

8.  Mass^  of  oon^dernUe  sise  have  been  met  i^di  ia 
the  ^piber-miiies  on  the  coasts  of  the  Baltic,  "jliu^  ia 
Ihctjear  ISl^  a  piece  qf  amber  weij^iing  11  pouiids,  im 
ipun^  in  Prusna,  aiid  sent  to  Prsgue,  as  a  pnaent  tQ 
Bodolph  II. ;  and  a  few  year^  ago,  a  mass,  weig^nng  up- 
wards of  ISf  pounds,  and  whose  oontents  amounted  to 
318{  cubic  inchesi  was  dug  up  in  the  same  country.  Five 
thousand  dollars  are  said  to  have  been  offered  for  this  lat- 
ter mass;  and  the  Armenian  merchants  assert,  that  in 
Constantinople  it  would  sdl  for  thirty  or  forty  thousand 
dollars*. 

4.  Various  conjectures  have  been  proposed  in  regard  to 
its  origin  and  formation.  By  some,  it  is  held  to  be  a  ve- 
getable gum  or  resin,  altered  by  processes  unknown  to 
us :  others  consider  it  a  variety  of  mineral  oil,  thickened 
by  absorption  of  oxygen ;  and  it  h|»  also  bem  alkged  to 
be  inspissated  mineral-oil. 

«.  The 

*  Neuef  AUgemdnct  JounuU  dcr  Cbemic,  b.  i  ••  Sti. 
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[Sulup.  3.  £arl*y  Jmier. 

[  "B.  The  |MtcIi-coal  sometimes  foimtl  along  witli  it,  is  b^ 
i  amliCT-diggers  named  Slack  Atnber,  and  is  sold  al  a 
tat  price. 
,  This  mineral  is  sometimes  named  Succinum,  from 
wwd  tuccii^,  it  hai-ing  been  conceived  that  amber 
s  an  inspissated  juice.  Thus,  Pliny  remarks,  "  Arboris 
n  esse  prisci  iioslri  credidere,  ob  id  succinum  appel- 
•."  It  was  also  by  Pliny  and  other  ancient  writers, 
!  Electruntt  from  its  resemblance  in  colour  to  the 
Qic  alloy  of  (\th  ancients,  which  consisted  of  gold  and 
prer,  and  was  called  by  the  same  name ;  or  from  'H>»itT*(. 
t  of  the  names  of  the  sun  -f-. 

n  one  part  of  the  empyreumatic  tal  obt^ned  by 
ing  mineral  pitch,  is  boiled  several  times  with  one 
f  parts  of  turpentine,  a  comjKiund  is  formed,  which 
1  a  great  resemblance  to  amber,    and  which  is  fr^ 
aitly  cut  into  necklaces,  and  other  ornaments,  and  sold 
c  amber. 


Third  Subspeciei, 
Earthy  Amber. 

Bernerde,  Werner . 
Bemerde,  Hof.  b.  i> 

EitUnuit  Charaetfra. 
Ita  colour  is  pale  yeUowish-brown,  which   inclines   to 
honey-yellow,  but  has  always  a  considerable  intermixture 
of  grey. 


■  FlSa.  HiM.  Nil.  c  >1 
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It  is  friable,  and  rarely  inclines  to  compact.  It  i>  cotn- 
posed  of  dull  dusty  particles,  which  are  either  more  or  lea 
coherent,  or  arc  loose. 

It  soils  slightly. 

Feels  fine,  but  meagre. 

Nearly  supernatant 


Chemical  Character. 
It  burns  like  amber. 


I 


Geognoatic  and  Geographic  Siluathru. 
It  occurs  imbedded  in  beds  of  brown  coal  and  aliUB* 
earth,    and    frequently    intermixed    with    bituroen,  nor 
Zittari,  and  at  Muskau  in  Saxony. 

ObservatUmj. 
Its  colour  and  smell  distinguish  it  from  earth-coal. 


•  Reunite. 

lUtin-Asphalt,  HattAett. 

Rcdn-acphalt,  HalcheU,  in  PhU.  Tnuu.  for  1804.  Id.  JQ^ToLii- 
p.  66. — Erdharae,  Wagner,  in  Von  MoU'a  Ephemeridcn  der 
Berg  tmd  HUttenkmide,  b>  ir.  t.  SO — Rrtin  Mphilt.  Jthr, 
p.  6s. — Retinit,  Hoff.  b.  n.  u.  173. 

External  CharacUrt. 

Its  ooloun  ate  ydlowish,  liver,  and  leddiA  brmtn,  j^ 
sng  into  browniBh  aod  hyacinth  red,  and  jncHnii^  to 
onoge-yeUow :    the  yellowiah-bnnni  puN*  into  haeej- 
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vcUow,  and  the  Liver-brown  often  incl'mes  to  green.  The 
coJours  tLK  generally  mixed  with  grey,  and  Irequcntly  may 
occur  in  ihe  same  specimen. 

It  occurs  massive,  in  angular  [ueces,  and  in  thick  crusts. 

The  external  surface  is  generally  rough,  and  is  often 
cndted. 

The  lustre  varies  from  shining  to  glistening,  and  is  re- 


P 


The  fracture  is  imperfect  conchuidal  or  uneven. 

It  alternates  from  semitransparent  to  translucent  on  the 
edges. 

It  is  soft,  and  very  soft. 

It  is  rather  brittle  and  easily  frangible. 

When  first  taken  from  its  repository,  is  elastic,  flexible, 
and  on  exposure  becomes  rigid  :  it  is  even  sometimes  rigid 
when  first  dug  up. 
.  Specific  gra^-ity,  1.135,  Hatckett ;  1.196,  SUJhu. 


Chemical  Characters. 
^Vben  placed  on  a.  hot  iron  it  melts,  smokes,  and  bums 
with  a  bright  lianie,  giving  out  a  fragrant  odour;   it  is  so- 
I  luble  in  potash,  and  partly  so  in  spirit  of  wine. 


ConaUtiunt  Paris 

Hesio, 

55 

Aspl.J^ 

-     42 

Ennh, 

3 

HakheU,  Phil.  Trans,  for  1804.    Buchotz. 


GeogTwHic  and  Geographic  Situationx. 
X  is  (bund  at  Bovey  Traccy  in  Devonshire,  adhering  to 
A  nmilar  mineral  has  been  met  with  near 
Naumberg 
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Naumberg  in  the  circle  of  Saalc  at  t-angeobogen,  ii«v 
Halle ;  at  Wildshut  in  die  Innviertel  in  Austria ;  wul  ai 
Utligshof  in  Mtira%-iit. 

Observations. 
1.  This  curious  mineral  was  first  discovered,  deschbcd, 
and  analysed  by  Mr  Haichctt. 

9,  Colour,   fracture,  soilness,  and  easy  frangibility  tiM- 
racteme  this  mineral,  and  also  disdnguish  it  from  amber, 
to  which  it  is  more  nearly  allied  than  to  mineral -pitch. 
S-  It   has  been    described    under   the    name    Mineral 
Caoutchouc. 


**  Fossil  Copal. 

Foaml  Copal,  or  Highgate  Rcan,  Aikm. 

Ejiemal  Characters. 
Its  o^ur  is  pale  muddy  yellowish-brawn. 
It  occurs  in  irr^^ular  roundish  [Heces. 
The  lustre  is  reanous. 
It  is  semi-transparent 
It  is  brittle. 

It  yidjds  eanly  to  the  knift. 
Speig^  gnenty  1.046. 

Chemical  Characters. 

It  gives  out  a  resinous  aronutK  odour  when  heated ; 

ndts  into  s  limj^  fluid ;  takes  fire  when  applied  to  the 

flame  of  a  candle  i  and  bums  away  entirely  beftae  the 

blowppe.     Insoluble  in  potash  ley. 
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GeognoHic  and  Geographic  Siiuaikms. 

It  is  found  in  the  bed  of  blue  clay  at  High^te,  bear 
London. 

Olmervationi. 

The  preceding  description  of  this  mineral  is  that  of 
Itfr  Aikin,  which  I  have  extracted .  from  his  Manual  of 
SGneralogy. 


2.  Black  Mineiral  Itesin. 

Schwarzes,  Erd-Harz,  Mohs. 

This  species  is  divided  into  three  subspecies,  viz.  Naph-^ 
tha.  Mineral  Oil  or  Petroleum,  and  Mineral  Pitch  or  Bitu-» 
men. 

First  Subspecies, 
Naphtha. 

Um^  of  the  ancient  Greeks. — ^Vid.  Plin,  Hist  Kat  t  iL  (ed« 
Bip.)  1.  p.  198. — Bitumen  candidum?  Ptin.  Hist  Nat  zxxv. 
(ed.  Bip.  V.  p.  324.) — ^Bitumen  Naphtha^  Wall  Syst  Min. 
t  ii.  p.  98.^-Naphte,  Rom^  de  Lisle,  t  ii.  p.  192.  Id.De  Bom, 
t  ii.  p.  75.  Id.  Wid.  s.  6l7-  Id.  Kirw.  voL  ii.  p.  42. — ^Bi- 
tumine  liquide  blanchatre^  Htniy,  t  iii.  s.  312. — Le  Naphte, 
Brock,  t  ii.  p.  bQ. — Naphtha^  Reuss,  b.  iii.  3.  s.  yS. — ^Bitome 
Naphte,  Brong.  t  ii.  p.  19. — Naphtha,  Leonhard,  TabeL  s.  48. 
— ^Liquides  Bergbl^  Karsten,  Tabel.  s.  58. — Naphtha,  Homy, 
8.  117.  Id.  Kid,  vol.  ii.  p.  6I.  Id.  Lenz,  b.  ii.  1045.  M 
Haus.  Handb.  b.  i.  s.  89.     Id,  Aikin,  p.  59. 

Extemai 
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External  Characters. 

Its  colours  are  yellowish-white,  yellowisli>grej',  snd  wine- 
yellow. 

It  b  perfectly  flmd. 

It  is  shining  and  rewious. 

It  feels  greasy. 

It  exhales  an  agreeable  bituminous  smell. 

Specific  gravity  0.7. 

Chemical  Characters. 

It  takes  fire  oa  the  approach  of  flame,  sffbrding  a  bright 
white  bght 

Constituent  Parts. 

It  is  a  compound  of  Carbon,  Hydrogen,  and  a  little 
Oxygen. 

Geognoitic  and  Gtagraphic  Sitttati<ms. 
This  minovt  i«  seldom  found  in  a  pure  state.  It  it 
said  to  occur  in  conoderable  springs  on  the  shores  of  the 
Casfnan  Sea;  in  the  Caucasus;  J^ian;  Peraa;  snl 
Prance ;  also  in  Sicily ;  and  srane  districts  in  Italy,  » 
Calabria,  Modena,  and  Parma.  These  springs  ianie  fton 
rodcs  cf  diffident  kinds,  as  limestone,  mari,  aAd  luid- 


Usei. 

In  Perna,  Japan,  and  siHne  parts  rf  Italy,  wben  it 

occurs  in  connderable  quantity,  it  is  used  in  lanqa,  i> 

place  of  dl,  for  lighting  streets,  chordies,  &c      Wha 

mixed  with  certan  vegelaUe  mis,  it  forms  ao  excdkst 


SF.9.  BLACK  MIMEKAL  BESIN.  iSH 

[ShUp.  i.  Mineral  Oii,  or  Fetrvteum. 

vanusli;  and  formerly  it  was  employed  as  a  vermifuge 
medicine. 


Seamd  Svbspecia. 

Mineral  Oil,  or  Petroleum. 

Erdol,  Wtmer. 


1  liquidum,  Plin.  Hist  Nat.  xxxv. — Maltha  tarde  fluenih 
WaJL  t,  ii.  p.  92.— Petrole,  Pomi  dt  Lisle,  t  ii.  p.  591.  Id. 
lie  Bom,  t.  ii.  p.  75. — Petrol,  Kirw.  vol.  ii.  p.  43.  Id.  EMner, 
b.  iii.  s.  97-  id.  Emm.  h.  ii.  b.  43.— Bitumine  liquide  noi- 
ratra,  Haiiy,  t.  iii.  p,  312. — L'Huile  minerale  commune,  ou 
le  Petrol,  Broch.  t.  ii.  p.  59,  60.— Gemeinea  Bergbl,  Reyu, 
b.  iii.  B.  96.-IOI.  Id.  MoJu,  b.  ii.  b.  302.  Id.  Leonhard, 
T»bel.  8.  48.— Bitumen  Petrolp,  Broag.  t  ii.  p.  a4^-Ver- 
dicktM  Bergol,  Karslen,  TabeL  b.  68.— Steiniil,  Haut.  a.  117' 
— Petroleum,  Kitl,  vol.  ii.  p.  62. — Bergol,  Lem,  b.  ii.  s.  1047- 
— Flusaiget  Bergtheer,  Hatu.  Handb.  b.  i.  b.  89.— Erd&l, 
Hoff.  b.  iii.  B.  266.— Petroleum,  ^i*iii,  p.  59. 

External  Ckaractera. 
Its  colour  is  dark  blockish-brown,  wliich  sometimes  in- 
to green, 
is  fluid,  but  approaches  more  or  less  to  the  viscid 


i 


shining  and  reuoous. 
It  feels  greasy. 

It  is  senu-lransparent,  translucent,  and  opaque. 
It  exhales  a  strong  bituminous  odour. 
It  is  «o  light  as  to  swim  on  water. 

Chemical  Ch/tracteri. 
eanly,  emits  a  bluish  tiame,  and  yields  a 
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■moke  more  or  less  opaque,  according  to  ihe  densty  rf 
ihe  oil,  and  sometimes  leaves  a  very  small  earth/  midiK. 

CmttUueTU  Parti. 

It   is   composed  of   Catbon,   Hydrogen,   and  a  lidk 
Oxygen. 

Geognoatic  Situation. 
It  generally  flows  from  rocks  of  the  coal  fonnation,  and 
usually  from'  the  immediate  vicinity  of  beds  of  cual ;  alw 
from  limestone  rocks.  It  occurs  in  marshes,  on  die  sur- 
face of  spring  wuter  i  or  it  Rons  or  tiickles  unmixed  from 
its  repository. 

Geographic  SitucOion. 
fun^v.— Oozing  from  secondary-  rocks  at  St  Calh^ 
rinc's  Well,  near  Edinburgh,  and  in  the  island  of  Pontons. 
one  of  the  Orkneys.  Filling  cavities  and  vcim  in  bnc- 
stone  at  Pitchford  and  Madeley  in  Shropahiie.  Sntnl 
springs  (tf  tbia  nunenl  occur  in  Franoe,  a>  at  Gdakii  in 
HeiKult ;  in  Auvergne ;  and  at  Pechdfarunn  in  Alaace,  the 
sandstone  is  very  highly  imfotignBted'  with  it  It  is  ■!» 
found  en  the  Lake  Tegem,  in  Biviria ;  near  NM&child 
in  Switzerland ;  at  Amiano,  twdve  leagues  ftos  PbW; 
in  Mount  ZilMo,  near  Modena;  and  aspring  has  bMn  wn 
rinng  fixon  the  bottom  of  the  sea  in  the  Bay  of  Napldi 
which  pours  out  much  nuneral  oiL  It  is  also  met  witb  in 
Sidly ;  in  the  salUmines  in  Tiansylyxnia ;  in  OaUida;  sud 
in  Mokbtvii,  ifirings  erf  petrcJeura  flow  ft«n  a  trade  ^m 
there  is  an  altertuitiun  of  beds  at  —nifatoof,  mari,  gjf^ 
and  mck-aalt. 
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lSui4]i.  i.  JMineral  Oil,  or  PctnUm. 

A£ia.—Oa  the  shores  of  Uic  Caspian  Sea ;  it  is  also  met 
vith  &t  Semenowa,  in  Siberia,  and  near  the  stream  of  Ta- 
liza,  in  the  Aitain  Mountains.  There  are  very  productive 
mines  of  mineral  oil  in  tJie  kingdom  of  Ava :  about  five 
hundred  shafU  or  pits  are  sunk  through  soil,  sandstone, 
slate-clay,  and  coal,  and  it  is  from  the  coal  that  the  oil 
When  drawn  from  the  pit,  it  is  much  mixed  with 
er,  from  which  it  is  separated  by  dccantation.  These 
I  afford  annually  400,000  hogsheads  of  petroleum. 
Bend  oil  is  also  met  with  in  Persia,  and  Japan. 
America. — On  the  lianks  of  the  Ohio ;  and,  according 
^ers,  many  spmigs  in  Kentucky,  Pennsylvania,  and 
neW'York,  carry  along  with  them  quantities  of  this  mine- 
nd.  It  is  also  a  production  of  Newfoundland,  and  of  the 
uUnd  of  Trimdad. 


^B  Uxct. 

^^^n  Piedmont,  Persia,  Japan,  and  other  countries,  it  is 
tised  in  lamps,  in  place  of  oil,  for  lighting  streets  and 
churches.  It  is  also  used  for  warming  rooms,  when  mixed 
with  earth,  and  inflamed.  It  is  occasionally  employed 
instead  of  eommoii  tar,  to  preserve  wood  frum  decay,  and 
from   worms;  also  as  a  varnish;  and  in  the  compouUou 


Third  Subspecies. 
Mineral  Pitch,  or  Bitumen. 


(  species  is  divided  into  three  kinds,  vi/.  EarAy 
J  Pitch,  Slaggy  Mineral  Pitch,  and  Elastic  Mineral 


\  • 

i 

■      *        "      r" 

.     Enthy  Moienl  Fiteb. 

• ^^^^  ■ 

Li^  Poix  ajnilg  iMHii^  Jfcadli  »!!>  y  jfci    Erf|pi  B«fi> 


External  Charaden. 

Its  colour  18  blackish-brown. 

It  occurs  masfflve. 

It  is  fiuntly  glimmerings  inftUning  to  dull. 

The  fracture  b  earthy,  or  small  grained  uneven. 

The  fragments  are  blunt-edged. 

The  streak  is  shining  and  resinous. 

It  is  vary  soft. 

It  iasectile. 

It  feels  greasy. 

It  is  so  light  as  almost  to  swim  in  water. 

It  smells  strongly  bituminous. 

Chemical  Characters, 

It  bums  with  a  clear  and  brisk  flame,  emits  an  agree- 
able bituminous  smell,  and  depositcs  much  soot. 

GmMuefd 
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[AAyu  S.  Mineral  Pitck,  or  BUumen^—id  Kind,  Slaggy  Mineral  FitcL 

CcngtUueni  Parts. 


Inflammable  Matter, 

50.50 

Silica, 

88.50 

Alumina,         ... 

15.50 

¥  Jiifi^             .            *-          • 

4.85 

Oxide  of  Iron, 

1.19 

Lenzy  Min.  b.  li.  s.  105S. 

Geogndsiic  and  Geographic  Situations, 

It  oocturs  in  the  Ibergin  the  Hartz,  along  with  slaggy 
mineral  pitch,  in  veins  that  traverse  grey-wacke;  at 
Prl^rue,  in  calcareous-3par  veins  that  traverse  transition 
greenstone;  at  Voltrarers  in  Ncufchatel;  it  is  said  also 
^  Carbarrack  in  Cornwall ;  and  in  the  pitch  lakes  of  Tri- 
nidad. 


Second  Kind, 

Slaggy  Mineral  Pitch,  or  Asphaltum. 

Schlackigcs  Erdpech,  Werner, 

Ar^«XT«(  of  the  Greeks,  AristUdis  Lib.  de  Min.  Ascult.  expl.  a  J. 
Beckman^  Gott  1786, 4to,  p.  280. — Bitumen,  PUn,  Hist  Nat 
zzxv. — Bitumen  solidum  coagulatum  friabile,  Asphaltum, 
WalL  t  ii.  p.  93. — Asphalte,  ou  Bitume  de  Judee,  Rwne  de 
Utle,  t,  ii.  p.  592.  Id.  De  Born,  t  ii.  p.  78. — Bergpech,  ou 
Judenpech,  fVid.  s.  624. — Asphaltum,  or  Compact  Mineral 
Pitch,  Kirw.  vol.  ii.  p.  4?6. — Asphaltum,  Halchdi,  Lii>.  Trans. 
voL  iv.  p.  132. — Schlackigcs  Erdpech,  E,s1iiLr,  b  iii.  s.  110. 
Id*  Emm,  b.  ii.  s.  50. — Asphalte,  Lam.  t.  ii.  p.  5 3 'J.  (>»'.;. — 

H  h  2  Biliune 
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Bitiimesalide,//a%,  tiii.  p.313, — La  Poii  minerale  scoriae^, 
Brvck.  t.  ii.  p.  66. — Schlackiges  Bergpech,  Rtusi,  b.  iii.  a- 113. 
/dZiu/.  b.i.  8.  193.  W.  5uci.  2i«- th.  8. 48.  Id.  Bert.  a.  SK. 
Id.  Mohs,  b.  ii.  8.  307. — Bitume  asphdte,  Sroiig.  X.  ii.  p.  aJ. 
— Schlackiges  Erdpech,  LamhanJ,  TabeL  s.  +8.  Id.  Karila, 
Tabel  s.  58.  Id.  Lenz,  b.  ii.  a.  I05S.— SchlackigM  Erdpech, 
Haut.  Handb.  b.  i.  s.  85.  Id.  Hoff.  b.  iii.  s.  £74' — CompKt 
Mineral  Pitch,  Aildn,  p.  60. 

External  Characters. 

Its  colour  is  pitch-black,  which  sometimes  approaches  to 
velveUblatk. 

It  occurs  massive,  disseminated,  sometimes  globular,  re- 
nifomi,  and  sCalagmitic. 

Externally  and  intemaJJy  it  is  splendent  and  shining, 
and  the  lustre  is  resinous. 

The  fracture  is  either  imperfect,  or  yery  perfect  «•• 
dundal. 

The  fragments  are  pretty  sharp^edged. 

It  is  soft,  passing  into  very  soft. 

It  is  opaque. 

It  is  sectile. 

It  retains  its  lustre  in  the  Etrealc 

It  is  eaoly  frangible. 

It  £eek  greasy. 

Specific  gravity  1.0,  1.159, 

When  held  between  the  fingen  emits  a  tituminnB 
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f.^  Minetat  Piteh,  or  ailBmem,—id  EinJ,  Slagef  Miiinl  PUdk. 


CoMtiCvent  Paris. 

Sl«ggy  MioCTBl  Pitch  1 

'rom  AvloniinAllianla. 

Carbonated  Hydrogen, 

36    cubic  inchet. 

32     grains. 

Ammoniaca]  Water, 

6 

Carbon, 

30 

SHics. 

7.50 

Alumina, 

4.50 

Lime, 

0.75 

Oxide  of  Iron, 

1.23 

Oside  of  Manganese, 

0,50 

Elaproih,  Beit.  h.  iii.  3.  318. 
"he  above  quantities  were  obtained  from  100  grains, 
i  are  partly  products,  partly  educls. 

Geognoslk  arid  Geographic  SUuationa. 
Europe.— It  occurs  in  veins  in  reniform  and  imbed- 
ded masses  in  secondary  limestone  in  Fifeshirc ;  in  clay 
ironstone  in  East  l.ottiian ;  in  veins,  at  Haughmond  Hill 
in  Shropshire;  and  in  mineral  veins  tn  Cornwall.  Near 
Grund  in  the  Hartz,  along  with  sparry  iron,  brown  iron- 
ore,  and  heavy-spar ;  at  the  Ibcrge  the  galena  is  intermiic- 
ed  with  it ;  in  veins,  along  with  calcareous-spor  and  brown 
iron-ore,  at  Kamsdorf  in  Saxony ;  at  V'iolcnberg,  near 
Grund,  in  piecM  the  size  of  a  hen's  egg,  mixed  with  slaty 
glance-coal,  in  veins  composed  of  compact  brown  iron-ore, 
cellular  quartz,  and  straight  lamellar  lieavy-spar.  It  is 
also  met  with  at  Nordberg  and  Danncmora  in  Sweden ; 
Mordeldt  in  the  Palatinate ;  in  tlie  quicksilver  mines  of 
Deux  PoDts ;  incrusting  calcedonj  in  Auvergne ;  in  Sal?.- 
burg; 
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buig ;  Switaerland ;  Avkma  in  A1bfliiia»  in  dock  bdb  in 
sandstone;  and  SemeiMnrmin  Ruim;^ 

Jm.— *It  ia  met  with  in  the  mmintiina  of  Caiieaiiui;  in 
abundance  at  tbe  Lake  cf  Ai^halteft  in  Jgdw^/nhiia  it 
occurs  in  masses,  on  ^e  shoie^  or  in  pMOsa  floating.  mAi 
surface  of  the  water,  appcfving  to  be  derived  finomtitnla 
or  rocks  oCslaggy  mineral  jntch  in  the  QeighbaialM|Bd|^  al* 
so  on  the  Tigris  and  Euphrates,  in  the  Uralian  Miim 
tains. 

Jffimca.— Me»oa  In  the  Island  of  Trinidad,  lliae  ii 
a  lake  three  miles  in  drcumfeience,  covered  vrith  a  bitqvi- 
nous  substance,  of  the  nature  of  sUiggy  nuneral  pitdb*  aad 
considerable  quantities  of  this  mineral  are  found  ill  Barib- 
does. 

Uses, 

The  Egyptians  cmploj-cd  it  in  the  process  of  embalming 
bodies  *.  The  Turks  quarry  it  in  Albania,  and  use  it, 
when  mixed  with  common  rosin,  for  paying  the  bottoms  of 
ships,  and  for  smearing  tlie  ng^ng.  The  same  use  is 
made  of  the  mineral  pitch  of  Trinidad,  and  it  is  supposed 
to  protect  the  bottoms  of  ships  from  the  attack  of  the  ter^ 
do  or  borer,  so  frequent  in  the  West  Indian  seas.  The 
Arabians  still  use  a  solution  of  it  in  oil  to  besmear  their 
hoijs  harness,  to  preserve  it  from  insects.     The  anocnts 

also 

• 

*  Rouclle  concludes,  from  experiments  which  he  made  on  mummidt  tbit 
the  RgyptianH  employed  sla;^  mineral  pitch  in  embalming  tbe  dead.  Tbii 
operation  wan  performed  in  three  difflerent  wayi :  the  fint  vith  olaggyflri*^ 
ral  pitch  alone :  the  second  with  a  mixture  of  this  bitumen  •  and  a  liquor  d* 
tracted  from  cedar«  called  Cedria  ;  and  the  third  with  a  limilar  mixtmti  ^ 
which  resinous  and  aromatic  subttances  were  added. — ifrnvy,  Miocnlof* 
tiLp.  315.310. 


nacd  it  as  an  ii^nsfieni  in  movtBi- :  and  it  is  sud  tliat 
«aD>  of  the  Gusoos  dty  of  Babjrlon  vcfc  bmlt  vilb  a 
mwtar  of  thu  kind.  The  Gcman  tnnslatdr  of  J.  Bar.  dt 
MgDola'ft  dail  BatJrwmM,  ab>enes,  "  I  nay  bitrv  ako  rt- 
jBBik,  that  «e  find  io  the  aoDotrots  of  IntrcUi-rs  that  build- 
up an  attes  eaoftructed  with  pitch;  and'thot  Petto-  dc 
Val  irwrtnm,  that  he  cxaminod  xery  old  budding  the 
MUM  rrf*  vhidi  were  cemeotnl  by  m«aits  of  suovral  ptk'li, 
and  winch  were  ^dlt  very  firm,  ukI  id  good  order"  Kla. 
proth  lays,  that  the  slagg}'  mineral  pilch  of  Avlona  bums 
with  a  fitroog  and  fiv«ly  flame,  and  is  ctjn)iidi-red  as  the 
priodpat  ingiedieiit  in  the  Greek  Fin,  so  much  employed 

fibnner  titnes. 
ObstmUhrK. 
1.  The  substances  described  under  tlic  nmnes  Jnphali, 
Jfxs  Piieh,  Munia  mittcrala,  iitneral  Pilch.,  Bitumen  qf 
Judea,  principally  belong  to  this  subspecies,  oltlwiigh  un- 
do these  names,  by  some  mineralogists,  Earthy  Mineral 
t\uAi  is  understood. 

2.  Gagat  or  Jet,  is  a  variety  of  pitch  coal,  and  thercTon; 
cannot  be  arranged  under  this  sjiccies. 

9l  The  lenn  Aspludl,  sometimes  applied  to  this  sul>. 
■tanoe^  is  denved  from  the  name  of  the  Lake  of  Judna, 
when  it  occurs  in  abundance. 


Elastic  Mineral  Pitch. 

Elastiches  Erdpcdi,  Wfrvri. 

ElaMic  Bitumen,  Haitkdl,  Mnn.  Tnnv,  vol,  i 
Mineral  Cahoutchouc,  Kinv,  vol.  ii. 


iv.  p,  ltd.  A(i^ 
RlaiticliM  F.nU 
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peob,  Eitner,  b.  iii.  a.  106.  Id.  Enm.  b.tii.  s.  106. — Cahont' 
chou  fossile.  Lam.  L  it.  p.  SM. — La  Poix  minerale  ekstiqur. 
Brock,  t.  ii.  p.  G4. — Biturae  elostique,  Hautf,  t.  iii.  p.  Hi. 
SU.— Elastiches  Bergpech,  Reuss,  b.  iii.  s.  110.  Id.  LuL 
b.  i.  s.  1 92.  Id.  Suck.  5tcr  th.  8. 46— EUstiaches  Federhm. 
Bert.  8.  343— Elastischcs  Erdpech,  Mok$,  h.  ii.  «.  304.  Id. 
Leonkard,T$bel.t.iS.  Id.  Haus.  a.\n.  Id.  Karittm,TaM. 
8.  58.  Id.  Lenz,  b.  ii.  g.  1050.— Dichtet  Elaterite,  /ton. 
Handb.  b.  i.  s.  8?.— Elastisches  Efdpech,  //ojf.  b.  iii.  (■  871. 
—Elastic  Mineral  Pitch,  Aikin,  p.  60. 

External  Characters. 

Its  colours  are  blackish-brown,  sometimes  inclining  tu 
brownish-black,  sometimes  to  reddish-brown. 

It  occurs  masuve,  renifonn,  and  sometimes  with  inpra- 
nons. 

latenudly  it  is  shining  and  glistening,  and  the  lustre  i> 
rednous. 

The  fracture  is  curved  slaty,  or  conchtMdal. 

The  fragments  are  indeterminately  angular,  and  iln. 
>la^. 

It  k  translucent  on  the  edges. 
.  It  is  Bhiuiiig  in  ihe  stnah. 

It  is  verj-  soft. 

It  U  perftcUy  sectile. 

It  is  elastic  flexible. 

It  is  light,  verging  on  swimming. 

Spet^c  gravity  from  0.9053  to  1.S33,  HtUchOt.    0.930, 
Tm  Metherie.    0.90S1,  Jordan._ 
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Uv  3.  Mmenl  PildL,  or  Bilutiai,—3d  Kind,  Blattic  Mineral  PitcJi. 


Constittwnt  Parts. 
too  Grains  nfTorded  the  following  products  and  educLs  : 


Carbon  aled  Hydrt^en, 
Carbonic  Acid, 
Ktumioous  Oil, 
Arid  Water, 
larbcm, 

lillca, 
Oxide  of  Iron, 
£ulirfuU«  of  Lime, 


:ubic  inches. 


78  gnuDs. 
1.S0 
6.25 
£.0 
1.60 
0.75 
0.50 
0.25 


Khproth,  Beit.  b.  iii.  s.  112. 

Geognoslu:  and  Geographic  Sittiathns. 

tt  is  found  in  the  cavities  of  a  vein  in  the  lead-mine 
asUed  Odin,  which  is  ntualed  near  tlic  base  of  Mamtor, 
»  the  north  of  Castletown  in  Derbyshire.  The  vein  tra- 
irerses  limestooe,  and  contains  galena  or  lead-glance,  ac- 
Mmpanied  with  fluor-spar,  calcareous-spar,  quartz,  blende, 
;alacune,  selenite,  and  sloggy  mineral  pitch.     It  is  said 

tsve  been  discovered  at  Ncufchatd,  and  in  the  island  of 
■ 
■  According  to  Hatchett,  a  transition  is  to  be  observed 
I  Mineral  Oil,  through  Slaggy  Mineral  Pitch,  to  Elas- 
Bc  Mineral  Pitch. 
2.  Like  the  elastic  gum  called  Cahoutchouc,  it  n 
traces  of  graphite  (black  lead),  but   it  at  the  a 


Obncrvatiom. 


oils  tl.e 


paiHT 


I  littJc, 


a.  "Ilie 
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3.  The  first  account  of  this  mineral  was  published  bjr 
Dr  lister  in  the  Philosophical  Transactions  for  167S. 
It  was  ftMod  in  mi  old  forsaken  tnioe.  He  tmlls  it  a  oib- 
tcrrancous  fungus,  and  is  uDccrUiQ  whether  it  belongs  lo 
the  vegetable  or  mineral  kingdom ;  but  rjither  inclines  to 
the  Ibrmer,  and  hints  that  it  may  have  grown  out  of  \i\e 
old  birch  props  used  in  the  mine.  It  was  fiiat  accurately 
examined  by  Mr  Hatcliett. 
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[Suhtp,  1.  BitmwMunu  Wood,  or  Fibrotu  Brown,  CoaL 


Orj^er  IL-^COJL. 

Steinkohle,  Mohs. 

Genus  I.— COAL. 

Tlus  Ocfaus  contoins  three  Species,  yiz.  Brawn  Coal, 
akek  Coal,  and  Glance  Coal. 

1.  Brown  Coal. 

Braun  Kohle,  Werner. 

This  species  is  divided  into  five  subspecies,  viz.  1.  Bitu- 
minous Wood,  or  Fibrous  Brown  Coal.  2.  Earthy  Coal, 
or  Earthy  Brown  Coal.  S.  Alum  Earth.  4.  Common  Browit 
Coal,  or  Conchoidal  Brown  Coal ;  and,  5.  Moor  Coal,  or 
Tiapiawdal  Coal. 

First  Subspecies. 

Bituminous  Wood,  or  Fibrous  Brown  Coal. 

Bituminoses  Holz,  Werner, 

V^^etabOe  fossile  bituminosum^  Wall  t.  iL  p.  415. — ^BituminSses 
Hok,  Wid.  s.  631.  Id.  Werner,  Pabst  b.  i.  s.  S65.— Carbo- 
nated Wood,  Kirtu,  voL  ii.  p.  60. — ^Bituminoses  Holz,  Estner, 
b.  ilL  8.  l66.  Id.  Emm,  b.  ii.  s.  54. — Le  Bois  bitumineux 
eomnnm  6u  parfait,  Broch.  t  ii.  p.  44— Bituminoses  Holz, 
Seuu,  b.  iiL  8.  146. — Holzige  Braunkohle,  Lud,  b.  i.  s.  186. 
Id.  S9tck.  2ter  th.  8.  60.— Bituminoses  Holz,  Bert.  s.  351.   Id. 

Mohs, 


^99  GEN.  1.  COAL.  [CL.4.  IXPLAU.  HDt. 

Mahs,  b.  U.  s.  Sil. — Lignite  fibreux,  Bnmg.  t  ii.  p.  39— 
BituminbseB  Holz,  Leon/iard,  Tabel.  a.  48. — Hobi^  After- 
kohle.  Haul.  s.  II 6. — Fasrige  Braunkohle,  Kariien,  Tsbd. 
E.59. — ■Bituminiises  Holz,  Lent.  b.  ii.  s.  1057. — Hohfomijr 
Braunkohle,  Ilaus.  Handb.  b.  i.  s.  80. — Bituinindsea  Holi, 
Hof.  b.  iii.  g.  278. 

External  CliarOrterx. 

Its  colours  are  pale  and  dark  blackiiih  brown,  and 
wood  brown,  which  sometimes  approaches  to  reddiah- 
brown. 

Its  external  shape  resembles  exactly  that  of  stems  and 
branches  of  trees,  but  is  usually  compressed. 

Its  principal  fracture  is  glimmering,  sometimes  approacb- 
ing  to  glistening :  the  cross  fracture  is  shining.  The  first 
is  lighter  coloured  than  the  second. 

The  fracture  is  fibrous  in  the  small,  slaty  in  the  great, 
and  oorresponds  with  the  woody  texture :  the  croea  fracture 
in  some  vaiieties  is  splintery. 

The  fragments  are  splintery,  or  cuneiform,  but  iddaiii 
indeterminately  angular. 

It  is  opaque. 

The  streak  is  shining. 

It  is  soft,  paasiDg  into  very  soft. 

It  is  sectile. 

It  is  sUgfatly  elastic-flexible. 

It  is  rather  ea^ly  frangible. 

Spedfic  gravity  1.0,  1.S83,  WUdeman. 

Chtmkal  Charactera. 
It  bums  with  a  clear  flame,  and  evolves,  during  cmi- 
bustjon,  a  peculiar  Intuminous  smell,  which  is  very  chfle- 
rent  from  that  of  black  coal. 

Contiifue^ 
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[SviiK  I.  Bituminaui  fFoad,  or  Fibraui  Brawn  Coal. 


ComHtuaU  Parts. 

ding  to  Vauquelin,  the  bitiuuinous  wood  of  Rollo 

the  following  ingredii 

ents: 

Vegeuble  Earth, 

54.0 

Sulphate  of  Iron, 

10.7 

Sulphur, 

0.8                 1 

Oxide  of  Iron, 

la?          I 

Su]pbate  of  Lime, 

0.7          *  J 

.    Silica, 

0.2               ■ 

1^             - 



Geognostic 

Situation. 

Jtt  usually  occurs  in  alluvial  land,  in  beds  of  common 
1  coal;  sometimes  also  forming  whole  beds,  jiart  of 
1  is  converted  into  common  brown  coal  and  earth- 
It  sometimes  aJso  occurs  in  fragments,  branches, 
&c.  in  clay ;  and  in  the  Prussian  amber-mines  it  is  found 
in  conaderable  quantity,  and  occaaionally  with  adhering 

f.ber.     Rocks  of  tlie  secondary  trap  formation  sometimes 
Itain  beds  or  imbedded  portions  of  this  mineral ;   and 
19  also  met  with  in  imbedded  masses  in  secondary  lime- 
DC  and  sandstone. 
Geographic  Situation. 

In  England,  at  Bovey  Tracey,  near  Exeter ;  at  the 
mouthof  the  Ouse,  in  Sussex:  in  Scotland,  in  the  secondary 
trap  formation,  accompanied  with  pitch-coal,  in  the  island  of 
Skye ;  in  separate  pieces  in  trap-tuff,  in  the  island  of  Can- 
na  ;  in  limestone  in  the  island  of  Skye ;  and  in  the  coat  for- 
I  in  the  counties  of  Fife  and  Mid-Lothian.     It  oc- 


ISi  GBW.1.  oml;    '  ^^[iSLA^rtt^ifTiiai 


» 


CUTS  ID  oonvderable  beds  in  the  tnp^aotkB  ef  tfie  idndof 
Icdasd.  On  the  CondtiMt  tf  Boiopi^  it  ii  .mtH  wA 
both  in  Upper  and  Lcmer  SeocoQ^.;.  deoinBolMVif^flb- 
n,  Monma»  Bavaria,  AuidMt  Stiiia»  Tnwjtiini^  Bw* 
ma,  Poland^  and  France. 

Use. 

It  is  enplojed  as  fud  where  great  heata  fre  not  re- 
quired. 

'  -  ObsenHtUoni. 

1.  In  Iceland,  where  it  oocunr  in  greid  ijiantity^  it  ii 
aSkd  SukirbrancL 

SL  It  passes  into  Common  Brown  Coal,  frith  wUdi  it 
is  often  confounded^ 


Second  Subspecies. 

Earth-Coaly  or  Earthy  Brown  CoaL 

Erdkohle,  Werner, 

Le  Bois  bitumineux  terreux^  Broch.  t.  ii.  p.  45«— ErdkoU^ 
^  Beuss,  b.  ii.  3.  a.  159-— Lignite  terreux>  Bnmg.  t.  ii.  p.  S^" 
Erdige  Braunkohle>  Leonhard,  Tabel.  8.  49. — ^Erdige  Alia- 
kohle^  Hau$.  s.  Il6.*-£rdige  Braunkohle^  Karsten,  Tibd* 
s.  58.— Erdige  bituminoses  Holz,  Lenz,  b.  iL  s.  1059>— ^' 
dige  Braunkohle,  Uaus.  Handb.  b.  i.  s.  80. — Erdkoble,  Hof- 
b.  iii.  s.  S8S. 

External  Characters, 
It  pastes  from  blackish-brown,  through  wood-browD* 
into  ydlowish-grey.     Sometimes  it  inclines  to  pitch-black. 
It  occurs  massive     Its  consistence  is  between  ooheiiDg 
and  loose,  but  more  inclined  to  the  latter. 

s  It» 
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[Suitp.  3.  Earth  Coel,  or  Eanlig  Biova  C«ri. 
i  particles  are  coarw,  dusty,  and  siil  a  Uttle. 

illy  it  is  faintly  glimmering,  passing  into  dull. 
e  ftncture  in  the  mor?  cohering  masses  is  fine  earthy, 
e  streak  is  somewhat  shining, 
iflc  gravity  1.2. 

Chemical  Characters. 
It  bums  easily,  and  diffuses,  during  combustion,  a  smcU 
like  ihfft  of  burning  bituminous  wood.     Alkohol  dissolfes 
n^ah-ooloured  bitter  substance,  having  many  of  the 
«  of  Tegetabie  extract.     By  distillation  it  affords  » 
^-coloured  ca\,  which  ia  soluble  in  alkohoi,  and  appears 
;  between  resin  and  volatile  oil.     When 
9  freed  of  its  watery  ports,  by  esptwure  to  a  gentle 
^  and  then  alJoned  to  cool,  it  acquires  the  consistence 
biteeentte*. 


Comtituenl  Part/. 

BmhCcnlofScbnpliiu. 
.     CsrboDiued  liydrogen,        59.0    cubic  iacliK. 

Cibonic  Acid, 

8.5 

Acid  Water, 

12.0 

Empyreuniatic  Oil* 

-     30.0                                I 

Cc«il, 

S0.S5                             « 

,     Lk«, 

a.0 

1     Sulphate  of  Lime, 

».s 

t     CUy, 

,    OxiaeoflTO, 

0.S 

1.0 

S««l,            .           - 

11.5 

a^irolK 

Beit.  b.  ill.  I.  320.-SS3. 

Geognostic 

SOB  CEK.  1.  CQAL.  [CL.  4.  INFLAM.  Ul*, 

Geogfioatic  and  Geographic  Situatwnt. 

It  is  found,  along  with  liitumiiious  wood,  in  Thuringis, 

ID  the  district  of  Mansfeldt ;  and  in  the  circles  of  Sa&l  and 

Ldpsic,  it  occurs  in  beds  from  twenty  to  Ibrty  feet  thick, 

having  an  extent  of  several  square  miles. 

Uses. 

It  is  used  as  fuel  where  no  great  degree  of  heat  is  nqui- 
red,  OS  in  heating  rooms,  salt,  nitre,  and  alum  works,  and 
in  distillation.  But  to  render  it  fit  for  tliese  purposes,  it 
must  be  moistened  with  water,  beat  in  troughs,  then  made 
into  bricks,  and  dried.  Sometimes  it  is  intermixed  with 
small  black  coal,  to  increase  the  intensity  of  the  heat.  Its 
ashes  ore  used  with  advantage  as  a  manure  ;  and  a  colour 
resembliDg  umber  [H^«red  from  it  It  ii  alaouBedai' 
Kttre  colour. 


Obteroationa. 

1.  It  panes  into  Bituminous  Wood,  frtna  wludi  it  difftn 
{vindpaUy  in  its  state  of  aggregatkxL 

S.  When  much  iron-pyrites  is  dispersed  thnm^  it,  ahn 
is  prepared  &«a  it,  as  is  the  case  at  Muhlbad,  and  laao- 
than  in  Bohemia. 

3.  Its  name  is  derived  from  its  state  of  aggregatioii- 
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Third  Sul>speciet. 
Alum  Earth. 

Alaunerde,   Werjier. 

Terra  aluminum,  fVa/l  U  ii.  p.  32. — AJaunerde,  Wid.  b,  308.— 
Id.  Ettncr,  b.  ii.  s.  647.  Id.  Emm.  b.  ii.  a.  299.— Aluminite 
bitumineui.  Lam.  t  ii-  p.  II6. — La  terre  alumineuse,  Brock. 
L  i.  p.  33S. — Alnunerde,  Iteass,  h.  ii.  3.  a.  153.  Id.  Lvd. 
h.  i.  s.  110.  Id.  Suck.  SMrth.  9.528.  Id.  Berl.  e.  SIS.  Id. 
Mo/u.  b.  ii.  s.  311.  Id.  Lrojikard,  Tnbel.  b.  48.  Id.  Kar. 
Mm,  TabeL  a.  58.— Erdig«  Afterkohle,  Haus.  s.  1 16.— Alaun- 
erde,  Loll,  b.  ii.  ».  ID63. — Erilige  Braunkohle,  Haus.  Handb. 
k.  i  •.  SO.— Akunerde,  ifojf:  b.  iiL  a.  2»5. 

External  Character  a. 
*  colours  are  blackish-brown,  and  bronnish-bladi. 
t  is  massive, 
s  dull,  somctinies  glimmering ;  but  this  is  oving  to 
an  intermixture  of  itiica. 

Tiie  fracture  in  the  great,  is  thick  or  thin  slaty,  in  the 
small,  earthy. 

It  Iveaka  into  tabular  pieces. 
The  Streak  is  shining. 

t  feels  rather  uieagrc,  and  sometimes  greasy, 
H  is  sectdle,  and  uncommonly  easily  frangible. 
t  is  very  soft,  inclining  to  friable. 

Chemical  Cltaracters. 
.  exposed   to   heat,  it  burns  with  a  flame;   and 
tVoL.  III.  I  i  when 
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when  left  some  time  exposed  to  a  moist  otmoqdien,  it 
becomes  wann,  and  at  length  takes  fire. 

Coti^itucnt  ParU. 


Charcoal, 

i9.es 

Sulphur, 

S.8S 

Sllka, 

40.00 

Atuinina, 

laoo 

Oxide  of  Iron, 

G.40 

Sulpliate  or  Iran, 

1.80 

Sulphate  of  Lime, 

1.60 

Magnena, 

0.50 

Sulphate  of  Potash, 

1.60 

Muriate  of  Potaah, 

0.50        '  *" 

Water. 

10.75 

101.15 

in«pnA,it 

Gehlen's  Journ.  vl  44. 

Gtognostic  Situation. 

It  occurs  frequently  in  beds  of  great  niag;iutude  in  allu- 
vial land.  It  has  been  cemarked,  that  where  beds  of 
brown  coal  have  a  anering  of  clay,  that  they  afibrd  good 
fuel ;  'out  when  the  cover  is  sand,  the  subjacent  coal  >* 
alum  earth. 

Geogra^uc  Situation. 

It  is  found  in  Bohemia,  Saxony,  Austria,  N^iles,  Hud- 
gary,  and  in  the  Vivarais  in  France. 

Uaa, 
It  is  first  exposed  to  the  ur  fix-  several  manths,  and  thtn 
lativistdi 
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{Svbtp.  4.  ConiuN  Brown  CaaL,  or  CweMiUt  Broma  Coal, 

Imvuted,  to  obtam  Uie  alum  it  contuni ;  it  in  rarely  used 
brfad. 


Fourth  Subspecies. 

Common  Brown  Coal,  or  Conchoidal  Brown  Coal. 

Gcmeine  Braiinkohle,  IFcrwr. 

Bnun  Kohle,  Eilncr,  b.  iii.  s.  126. — La  HouiUe  bnin.  Brock. 
t>  ii>  p-  47' — Gemeine  braun  Kohle,  liivu,  b.  ii.  S.  s.  154. 
Id.  Lad.  b.  .  s.  1 87.  Id  Suck.  2'"  th.  b.  63.  Id.  Bert.  s.  345. 
Id.Moh,b.ilB.3il.  W.  LmnAarrf,  Tabel.  s. +8.  Id.  Kar- 
stem,  Tttbel.  s.  38.  Id.  Haus.  a.  1I7-— Muschliche  Braun- 
kohle,  LmE,  b.   ii.  s.  1060. — Gcmeiner  Brautikohle, //aBj. 

»H«ndb.  b.  i.  s.  78.     Id.  Hog',  b-  iii.  t.  387- 
External  Characters. 
Ita  colour  varies  from  blackish-brown  to  brownish-black. 
It  occurs  massive,  and  aomciJnies  ligniform. 
Internally  it  is  shining,  and  sometimes  glistening;   and 

lustre  is  resinous. 
The  fracture  is  rather  imperfect  large  conchoidal ;  and 
letimes  shews  the  fibrous  woody  texture. 
The  fragments  are  indeterminate  angular,  and  more  or 
lasB  ttharp-edged. 

The  colour  is  lighter  in  the  streak. 
It  is  soft  and  very  soft. 
It  is  ratlier  brittle  and  easily  frangible. 
SpeciHc  gravity  1,2. 

Chemical  Characters. 
It  It  burns  witJi  a  weak  blue-coloured  flame,  and  emit  a  a 
kU  like  that  of  buminf;  bituminous  wood. 

I  i  2  Constituent 


■J 
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ConatUufnt  Part*. 
900  Gr^ns  of  the  Bovey  brown  coal,  by  diittillaUon. 
yielded, 

Onia*- 

1.  Water,  which  soon  cam*  over  acid,  and 

allerwards  lurbid,  by  the  mixture  of 
some  bitumen,         -        .         -        -        60 

2.  Thick  brown  oily  bitumen,        -        -  21 

3.  Ciiarcoal,  -----         90 

4.  Mixed  gas,  consisting  of  hydrogen,  car- 

bonated hydrogen,  and  carbonic  acid,         SQ 

SCO 

Uatchelt,  I'hil.  Trans.  18W- 

Geognoitic  Situation. 
It  occurs  in  alluvial  land,  and  ia  secmdai^  or  floeti- 
tn^  rocks. 

Geegraphic  SUaation. 
It  is  found  at  Bovey  near  Exeter ;  in  the  Ldtmeritier, 
S«at2er,  and  EUbogner  circles  in  B«4>emia ;  in  the  oouo- 
ties  of  Manafeldt,  Thuringia,  Magdeburg,  and  the  drcln 
t^  Saal  and  Leipsic,  in  Lower  Saxony ;  in  Hesna,  in 
the  famous  hill  called  the  Mossner ;  at  KaltenDordhcini, 
in  the  district  of  Eisenach ;  at  Stockhauaen  and  Uoen  in 
Westerward ;  Island  of  Bomhoba  in  DennMrit ;  in  the 
Faroe  IbUumIb  ;  Greenland. 

Uu. 
It  is  used  as  fuel 


»*...] 
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Observationi. 


latdal  Bromn  CoaL 


1.  It  is  difltingu'islied  by  its  high  degree  of  lustre,  fuid 
Faoacfaaidal  fracture. 

3.  We  find  in   it,  1.   Iron-pyrites  :  2.  Honeyslone:  3. 
Amber :  4,  A  substance  resembling  Retioite. 

3.  It  is  to  be  observed  passing  into   Bituminous  Wood 
Haid  Moor^oal;  sometimes  also  into  Pitch-Coal. 

Hborkc 
■  til 

^     Ifcrf. 


Fijlh  Subspeciis. 

Moor-Coal,  or  Trapezoidal  Browii-Coal. 

Moorkolile,  IVernir. 


orkohle,  EttiKT,  h.  iii.  h.  1 29. — La  Houiile  Hmoneuse,  Broch. 
i.  ji.  46. — Moorkohle,  TteuM,  b.  iii.  a.  l^T-  Id.  Lud.  b.  i. 
'  ■■  187. — Moorbraunkohle,  Suck.  2Wr  th.  g.  64. — Moorkohle, 
Bert.  a.  3+6.  Id.  Mohs,  b.  il.  a.  313.  Id.  Lamhard,  Tabel. 
B.  49. — TrapeBoidiBche  Brauiikoble,  Karslen,  Tabel-  a.  58. 
Id.  Haiti,  s.  116.— Moorkohle,  Lenz,  b.  ii.  s.  1065.— Trape- 
■oldiicbe  Braunkohle,  Ilaut.  Handb.  b.  i.  b.  79- — Moorkohle, 
£{jf.  b.  iii.  a.  289. 

External  Cftarader*. 

flt3  colour  is  dark  blackish -brown,  often  pas^ng  into 
nush-block. 

It  occurs  mas^ve,  when  first  dug,  but  soon  bursts  and 
splits  into  rhoniboidal  pieces. 

The  lustre  of  the  principal  fracture  is  glimmering,  of 
the  cross  fracture  glistening,  and  the  lustre  i.s  resinous. 
The  principal  fracture  is  imperfect  slaty  ;  the  cross  frac* 
n-ea,  approachmg  to  flat  conchoidal. 

The 
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thick  duty ;  the  cross  fracture  is  imperfect  and  flat  conchoi- 
dal,  and  sometimes  even  or  uneven. 

The  fragments  are  sometimea  slaty,  sometimes  trape- 
zoidal, or  indeterminate  angular. 

It  b  harder  than  g^-psum,  but  not  so  hard  as  colcareous- 
Bpar. 
The  lustre  is  heightened  in  the  streak. 
It  is  brittle,  inclining  to  sectile. 
It  is  easily  frangible. 
Specific  gravity- 
According  to  Klrwan,       1.250  to  1.370     English. 

1.259     From  Irvine  in  Scodand. 
Wwdtman,  1.277 

Rkhter,      1.28125  to  1.3730  From  Sabrw 
in  Silesia. 
1.32132  to  1.3820  BieWbowiti. 
BreUhatipty\.^iSt  to  1.463     Postchapbd. 
Chemical  Characters. 
Tt  btutu  longer  than  cannel  coal ;  cakes  more  or  less,  and 
after  oombustioD  leaves  a  slag. 

ConatUutnt  Paris. 


SUtcXo^  of  Wil-j           Elalc-Cral  of 

SI«eXo«l  of  Bid. 

SUtcXotiol 

dcDburt                             S»bTO. 

Kbowiu. 

WUlebtnii 

Bltumnn     36.87S  Bitumen,     38  934 

Bilumtn,     37690 

Crbon.           «.8 

Cvbon,        57.fl93|Oirtan,        63.318 

Crbon,         48.17! 

MiiturtofA*. 

Bulb.            &8t3 

Evlh.  >nd 

E>rth>,  and 

phlt      u.d 

Inn,  and 

Oildeof 

OxldE  of 

Mahha,    In 

Oddeer 

Iron,         1904 

Iron,          193T 

wUcb      Uw 

ncK,         LIST 

gcnit.  <1.  Cbcm. 

RKhler,  Neuc  G»- 
genu.  d.  Cbcnh 

wphdtpio- 

ffiobcr,  Neuc  (^ 

tL»!4. 

vl.  M4. 

Xirnn. 

gtiuLd.  Ch«m. 

rt.i34. 

GRignoftic 


OBD.iL.COAL.]  SP.  S.  BLACK  COAL.'  509 

ISwi^  %  Ctmnd'CoaL 

GeognoiHc  and  Geographic  Situations, 

In  England  it  is  found  in  vast  quantity  at  Newcastle, 
and  in  the  great  exfMUQse  of  the  coal  formation  in  that 
Deighbouihood ;  in  the  whole  tract  of  the  coal  formation 
whidi  stretches  from  Bolton,  by  Allonby,  Workington  to 
Whitdiaven ;  in  Scotland,  in  almost  eveiy  quarter  of  the 
great  river-district  of  the  Forth;  in  great  quantity  in  the 
river-district  of  the  Clyde,  at  Cannoby,  Sanquhar,  and 
Xirkoonnel,  in  Dumfriesshire :  it  is  found  also  in  Thurin- 
gia;  electorate  of  Saxony ;  Bohemia;  Silesia;  Hungary; 
the  Tyrd;  Stiria;  Bamberg;  Bavaria;  Salzburg;  and 
France. 

Observation. 
It  paseea  somedmes  into  Cannel  and  Foliated  CoaL 


Second  Subspecies. 

Cannel-Coal. 

Kennelkohle,  Werner. 

Lithanthrax  piceus^  Wall.  Syst  Min.  ii.  99* — Cannelkohle,  Est' 
ner,  b.  ill.  s.  151. — La  Houille  de  Kilkenny,  ou  le  Kennel- 
kohle.  Brock,  t  ii.  p.  53. — Cannelkohle,  Reuss,  b.  iii.  s.  130. 
Id.  Foigi,  8.  172.  Id.  Lud.  b.  i.  s.  189-  Id.  Suck.  2ter  th. 
s.  5S.  Id.  Bert.  s.  3^.  Id.  Mohs,  b.  ii.  s.  320. — Houille 
compacte,  Brong.  t  ii.  p.  3. — Kamielkohle,  Leonhard,  TabeL 
s.  50.  Id.  Karsten,  Tabel.  s.  58. — Cannel  Cool,  Kid,  vol.  ii. 
p.  52«— Kennelkohle,  Lenz,  b.  ii.  s.  1071-  Id.  Haus.  Handb. 
b.  L  8.  75.  Id.  Hoff.  b.  iii.  s.  303. — Candle  Coal,  Aikin, 
p.  6l. 

External 
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ExUrtuil  Characters. 
Iti     olour  is  intermediate  between  velvet  and  grevish- 

inasaive. 

nally  it  is  gfistening,  or  gbmmering,  and  the  Iu«re 

It  coDchcnds],  or  ereo. 

',  cubical,  or  trapezoidAL 

luin,  but  nut  so  hard  as  calcsieoufr 


It  tt  ]  fran^ble. 

Speoiic  gra>         —  ^^ 

Atmiding  to  Kirwan,  1.232 

iTatam,  1.237 

La  MeOerie,  1.270 

Blamenba^,  1.275 

Gec^nottic  SUvaiion. 

It  occurs  along  with  the  preceding  subspecies  in  the  coil 
formation. 

Gec^rtyAie  Situation. 
It  is  found  in  England  near  Whitehaven,  Wigao  is 
Lancashire,  Broedy  in  Sbnqnhire,  Atherdiff  near  Shef- 
field ;  in  Scotland,  at  Gilmerton,  in  the  neighbourixncl  of 
Edinburgh,  and  Muirkiric  in  Clydesdale. 

Utet. 

On  account  of  Us  solidity,  and  the  good  polish  it  is  ct- 

pablc  of  recaving  when  pure,  it  is  cut  into  drinkiug-ve- 
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aels  of  ^azioiu  kinds,  inkholders,  snuff-boxes,  &c. ;  but  its 
prindpal  use  is  as  fueL 

Observations. 

Acoofding  to  the  Bishop  of  Llandaff,  its  name  is  derived 
fiom  the  word  candkj  because  in  some  places  the  poor 
people  use  it  in  jdaoe  of  lights.  In  Scc^dand  it  is  named 
PanviCoiiL 


Third  Svbspedes, 
Foliated  CoaL 

Blatterkohle,  Werner. 

Id,  Esiner,  b.  iiL  s.  155.— Le  Charbon  lamelleux^  Brock,  t  IL 
p.  54.^-JBlStterkohle,  Retus,  b.  ill  s.  128.  Id.  Foigt,  s.  72. 
Id.  Lud.  b.  i.  8. 189.  Id.  Suck.  2ter  th.  s.  52.  Id.  Bert.  s.  347- 
Id.  Moke,  h.  u.  s.  347*  Id.  Leonkard,  Tabel.  s.  50.  Id.  Kar* 
stem,  TabeL  s.  58.  Id  Lenz,  b.  iL  s.  IO69. — Glanzkoble^  Haus. 
Handb.  b.  L  s.  73.— Blatterkoble,  Hoff.  b.  ill  s.  303. 

External  Characters. 

Its  colour  IS  velvet-black,  and  sometimes  it  has  a  pavo- 
nine or  columbine  tarnish. 

It  occurs  masfflve,  and  in  lamellar  concretions. 

The  histre  is  splendent  and  resinous. 

The  firacture  is  uneven. 

The  fragments  are  indeterminate  angular,  approaching 
to  trapezcndal. 

It  is  softer  than  cannel  coal. 

It  is  intermediate  between  brittle  and  sectile. 

It 
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rery  easily  fran^ble. 
□p     tic  gravity  1.344,  1.406,  BreUhaupt. 

Constituent  Paris. 

Wbtleluvn, 

Carbon,  -  .        57-00 

41^ 
1-7 

100     Kimm 

Gtognoslic  Situatirm. 
It  occurs  in  the  coal  formation,  although  not  abundinl' 
ly,  and  generally  accompanied  with  slale-coaL  wi 

Geographic  Situation. 

It  IB  found  in  the  kingdom  of  Saxony,  in  SUou,  and 
in  the  coal-fields  of  this  country. 

Obterrationt. 

1.  It  is  distinguished  by  its  lamellar  concretiona,  qJn- 
dent  lustre,  and  easy  frangilnlity.  It  is  nearly  allied  lo 
Slate  Coal,  but  in  that  subspecies  the  lustre  is  lower,  lul 
the  lamellar  concretions  are  wanting. 

2.  It  frequently  falls  into  pieces  by  the  action  of  the 
weather,  and  §onictimes  even  catch  fire.  These  changn 
are  caused  by  the  decomposition  of  intermixed  iroD-pyriia. 
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ySuiip.  4.  Coarit  Cval. 


Fourth  Subtpeaet. 

Coarse  Coal. 
Grobkohle,  Wemtr. 


U.  EtiMtr,  h.  iii.R.  158. — La  Houille  Groasiere,  ou  la  Grobkohle, 
Snck.  I.  ii.  p.  55. — Grobkohle,  Rout,  b.  iii.  s.  123.  Id. 
lAid.  b.  L  «.  190.  Id.  Suck.  2iet  th.  s.  51.  Id.  Bert.  a.  346. 
Id.  Ltmhard,  Tnbel.  b.  50.  Id.  Latz,  b.  ii.  a.  1073.  Id. 
Bttut.  Hondb.  b.  i.  s.  76.     Id.  Hoff.  b.  iii.  a.  306. 


i 


External  Characters. 
Its  colour  is  dark  greyish-black,  inclining  to  brownisb- 
liUck. 

It  occurs  massive,  and  in  granular  concretions,  which  are 
itinuitely  aggregated  together. 
It  b  glistening  and  resinous. 
Tlie  principal  fracture  is  imperfect,  and  tliick  scaly ;  the 

fVacture  is  fine-grained  uneven. 
The  fragments  are  sometimes  indeternunatc  angular ; 
sometimes  rather  blunt-cdged. 

It  is  harder  than  gypsum,  but  not  so  hard  as  calcareous- 


kit  is  rather  britde,  and  easily  frangible. 
LSpectfic  gravity  1.4i54,  Breit/mupl. 


Geognoflk  Situation. 
I  Tt  is  found  in  the  cool  formation. 


Geographic  SitiuUion. 
^^wurs  in  coolworks  in  the  neighbourhood  of  Dres- 
I  at  Neustadt  and  Hohenstcin  in  the  HktU  ;  near 
Sabrzc 
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Sabrze  in  Upper  Sileds ;  and  in  the  district  of  Hameln  in 
Hanover, 


This  subspecies  is  characterised  by  its  colour,  and  grs- 
nular  concretions. 


•  Soot-Coal  t- 

Rusa-Kolde,  Foigt. 

Russ-KoUe,  Karaten,  Tabel.  a.  SS- — Houille  iiiligineiue,  Ao^- 

Extemal  Characters. 
Its  colour  is  dark  greyish-black. 
It  occurs  nutsave. 

It  is  dull  or  glimmering,  and  the  lustre  iitclines  to  semi- 
metallic. 

The  fracture  is  uneven,  sometimes  inclining  to  earth;- 

The  fragments  are  blunt.edged. 

It  is  shiniiig  in  the  streak. 

It  wnls. 

It  is  soft. 

It  is  brittle,  and  easily  fhrn^Ue. 

It  blight. 

Chemkal  Characters. 
It  burns  with  a  bitimuDous  smdl,  cakes,  uid  learo  > 
small  quantity  of  ashes. 

GtOgM^ 
f  ItiinmwdCUCoa'iaWMtLoUikiir  t 


m  the  movfiiinct  of  the  Fcxtk ;  and  on  die 
k  k  wA  ndi  m  Ssdoot  and  SikaiA. 


3.  Glinoe  CoaL 

HinkiBe  SconkoUe,  Jtfdb. 

Thorn  wpeda  cumaiitt  two  sabqpccieis  tul  titdtk  Coal^ 
and  Gknoe  CoaL 

Pitch-Coal,  or  Jet. 

Pechkohle,  Werner. 

Gemma  Sniodmoea,  PBh.  Hist  Nat  xxxvii.?— Bitamen  gaga^ 
WmBer.  Sy«t  Min.  t  ii.  p.  106.— Pechkole,  EHner,  b.  iii. 
s.  192^ — La  Houille  pidfonne^  ou  le  Pechkole,  Brock,  t  ii. 
p.  49^ — FedikfMe,  Retiss,  b.  iii.  1. 148.  Id.  Lud.  b.  i.  1. 188. 
— Pedistaiiikolile,  SucL  SUr  th.  a.  58.— Pechkohle,  Bert. 
a.  3491  Id.  Moks,  b.  iL  s.  SI7.  Iff.  Leonkard,  TabeL  a.  49. 
Li.  Earttem,  TabeL  s.  58.  fi.  Lenx,  b.  ii.  a.  IO66.  Id. 
Hams.  Handb.  b.  L  a.  78.  Id.  Hoff.  b.  iii.  a.  293.— Jet,  Aikin. 
p.  62. 

External  Characters* 

Its  ookyur  is  velvet-black. 

It  occurs  massive;  and  it  is  said  alao  in  plaltiM,  and 
sometimes  in  tbe  shape  of  branches,  with  a  rrf(iiUr  wiNMly 
iatemal  structure. 

^  Itilmially 
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Internally  it  U  splendent,  and  the  lustre  is  reanous. 
The  fracture  is  large  and  peifect  ouiK;h<»dal. 
The  fragments  are  indeterminate  angular,  and   ratW 
sharp-edged.  ' 

It  is  opaque. 
It  is  soft. 

It  aifurds  a  brown-coloured  streak. 
It  is  rather  brittle. 
It  is  easily  frangible. 
It  does  not  soil. 
Spedfic  gra\'ity,  according  to  Wiedeman,  1.308. 

Cftemical  Charactfrs. 
It  bums  with  a  greenish  flame.     Its  chemical  constilu- 
tion  is  still  imperfectly  understood. 

Geagnottic  Situation. 
It  occurs  along  with  tnvwii  coal,  in  beds  in  fleets  tap 
and  limestone  rocks ;  also  is  beds  and  in  imbedded  por- 
tions in  bituminous-shale. 

GeograpMc  Situation. 
It  occurs  in  secondary  trap  rocks  in  the  Isle  of  Skye ;  m 
a  mnilar  situation  in  the  Faroe  Islands.  On  the  Continent, 
it  is  met  with  in  the  Meissner  hill  in  Hesria ;  at  Iraenbe^ 
in  Bavaria;  in  a  bed  of  bituminous  wood  at  Kunnerdotf 
in  Bohemia;  in  a  bed  of  loam  above  moor-coal,  in  the 
SaxoD  Erzgdnrge;  in  Intumlnous-sbale  in  limestone  in 
Stiria. 

Uses. 
It  is  used  as  fuel,  Mther  in  iu  natural  state,  or  when 
converted  into  cooks.     Accenting  to  a  report  pidUiihed  in 
S  the 


^ 
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[Subtp.  1.  PiUi-Coal,  or  JtL 

the  "  Journal  des  Minea,"  twelve  hundred  men  are  em- 
ployed in  the  district  of  Aude  in  France,  in  fabricating, 
witb  the  pitch-(^  of  that  neighbourhood,  rosaries,  but- 
tons, ear-rings,  necklaces,  braielets,  snuS-boxes,  drinking- 
vessels,  fee.  One  thousand  hundred  weight  are  yearly  ex- 
pended for  ibis  purpose;  and,  to  Spain  alone,  tlie  value  of 
ISfOOO  livres  is  sold.  In  Prussia,  the  amber-diggers, 
vbo  name  it  Black  Amber,  cut  It  into  various  ornamental 
articles. 

(XjcrvtUioni. 

1.  It  is  diBtinguiahed  by  its  splendent  resinous  lustre,  and 
perfect  conchoidal  fracture. 

2.  According  to  Voigt,  it  ia  to  be  observed  [)as»ng  on 
the  one  side  into  giance-coal,  and  on  the  other  ~mto  brown 
cual. 

3.  Its  name  is  dmved  from  its  pitchy  aspect.  It  was 
Ibrmerly  known  by  the  name  Gagat  or  Jet,  a  name  de- 

fhnn  the  river  Gaga,  or  the  city  Gagas  in  Lesser 
where  it  was  formerly  dug. 

4.  It  is  named  Black  Amber  by  die  Prussian  amlxr- 
becausG  it  is  found  accompanying  amber,  and, 

■n  rubbed,  becomes  faintly  electric. 
£.  Several  varieties  of  slaggy  mineral  piicli,  and  cannel 
are  known  by  the  name  of  Jet. 


Second  Subapccks. 

Glancc-Coal. 

Glanzkohlc,  Wtmer. 

'  This  subspecies  is  subdivided  into  four  kinds,  viz.  Con- 
(^mdal  Glance-Coal,  Slaty  Glance-Coal,  Columnar  Glance- 
Coal,  and  Fibrous  Coat. 


Vo 


in 
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First  Kind. 

Conclioidal  Glance-Coal. 

MuNcliliche  Glanzkoble,  Werner. 

Ajithnunte  compact*^  Ha^. 

Id.  Ettaer,  h.  iii.  s.  135. — La  Houille  ecUtante,  on  le  GLuukohle, 
Broch.  t.  ii.  p.  50— Glanzkohle,  Raiss,  b.  iii.  ».  138.  li 
Vmgt,  s.  90.  Id.  Lrouhard,  Tabel.  s.  +9— Schlagiger  SXf 
thracit,  Karslcn,  Tabel  s.  58.  Id.  Haut.  b,  J 15. — Miwch- 
licher  Anthracite,  Lens,  b.  ii  e.  107?. — Musdilicher  GUu- 
kohle,  floff'.  b.  iii.  s.  313. 

External  Characters. 

Its  colwur  is  iron-b!aik,  of  various  degrees  of  iDleiuitj, 
which  rather  inclines  to  brown  ;  and  on  the  siir&ce  it  hu 
sometimes  a  tempercd-steel  coloured  tami^. 

It  occurs  masidve  and  veucular;  the  intoior  of  the  ns- 
des  has  a  tempered-steel  coloured  tamiab. 

Internally  it  is  splendent  and  shuun^  aitd  the  luitR  >> 
imperfect  nietallic. 

The  fracture  is  perfect  and  flat  conchudal,  also  HmD 
coDchoidal. 

The  fragments  are  indeterminate  angular,  and  shiip- 
edged. 

It  is  harder  than  gypBum,  but  not  bo  hard  aa  calcarecui- 
ppar. 

It  is  rather  brittle. 

It  is  easily  frangible. 

Specific  gravity  1.5,  Mohs. 

In  tliin  jneces  it  emits  a  ringing  sound. 

Chemical  Choractert. 
It  bums  without  flame  or  imel),  and  leares  a  iriBf 
coloured  ash. 

Conttibn'' 
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[SvUp.  i.  Clmct-C<MU.—UI  KM.  ConciBidal  Glantt-Ceal. 

CoTut'Utunt  Parti. 

Inflammable  Matter,         .  96.66 

Alumina,             -            -  S.OO 

Silica  and  IruD,             -  1.33 

Schrcmb.  Bcschr.  d.  Meissncr,  s.  116. 

Gec^nottic  Situation. 
B  in  beds  in  clay-«late,  grey-wauke,  Lydian-Blone 
I  ahim-slate,  thruugli  which  latter  it  is  uflea  di&semina,- 
I,  and  gives  the  glossy  appearance  to  glossy  alum-slate. 
I  much  more  abundant  in  secondary  rocks,  as  in  those 
3)e  coal  and  of  the  trap  formations. 

Geographic  Situation, 

•  It  occurs  in  beds  in  the  coal  fonnatiun  of  Ayrshire,  as 
'  Cumnock  and  Kihnaniock ;  in  the  coal  districts  in 
the  river-district  of  the  Forth  ;  and  in  Staffordshire  in 
England.  On  tlie  Continent,  it  is  met  with  in  the  Meiss- 
r  in  Hesaa,  at  Schonfeld  in  Saxony ;  and  in  the  Alps  of 
itzerland. 

IX.    It   appears   to   pass  into   Slaty   Glance-coal,  (coal- 

"■''■ 

.  On  the  Meissner,  it  occurs  along  with  other  kinds 
n  the  following  order,  beginning  with  the  upper- 
.  Columnar  coal :  2.  Conchoidul  glance-coal : 
8.  Pitcli-coal :  4.  CiMimion  brown-coal,  passing  into  pitch- 
cool  :  5.  Brown-coal,  with  inclosed  bituminous  wood  and 
lli-coal:  6.  flituminou*  wood.— Foi^ 

K  k  2  Stcoiid 


ICL.  4.  IMTLAU.  Ml» 


Slaty  Glance-Coal. 

Schriefege  Glanakohte,   Wfmer. 

Anthracite  feuillelt,  Haiiy. 

Flombagine  charbonneuse,  ou  AnthrBColite,  Dt  Bom,  L  ii. 
p.  S96 — Kohlenblende,  IVuL  ».  655.— Nadv«  mineral  Ctfbon, 
Kirw.  v(^  ii.  p-  *9- — Kohlenblende,  B^tner,  b.  Ui.  >.  19?.  li- 
E/mm.  b.  ii.  >.  77. — Antfaradte  de  Dolomieu,  Lam.  t.  i.  p>  7& 
■  I  n  Blende  charboimeuse,  ou  la  KoUenblerule,  Brvck.  L  ii- 
p.79. — Anthracite,  Havtf,  t.iii.  p.  307^— Kohlenblende,  Rena, 
b.  ill.  1. 1  S3.— -Anthracite,  Brang.  t.  iL  p.  SS.^-Kcdilenbleiide, 
Lconhard,  Tabel.  s.  50. — Gemeiiier  Anthradt,  Kariten,  Tabel. 
t.  58.  Id.  Haut.  *.  IIS.— Jk^ueftiger  Anthruit,  Xeu,  b.  iL 
B.  1078.  Id-  Bmu.  Hmdb.  b.  iii.  t.  317.  Id-  Ho^  b.  iii- 
•.317. 

IktemMl  Ckaradtn. 

Its  ccuotir  IS  dank  imv-buuX)  Bddooi  mdinitig  to  Drawn ; 

dme  varieties  that  border  00  gnpUte,  ia^ne  to  sted- 

grey- 
It  occurs  masave. 
Intemally  it  is  ahining  and  gtiatenbg,  and  the  histic  ii 

iaipcTfect  metallic 

The^inapal  fracture  is  more  or  less  perfect  lUitf ;  tk 

f  nsw  fiaeture  — ""Ji  «iiH  impeifect  oowiiMdaL  or  hctib. 
Tbe  fragments  are  piettjr  abarp«clged,  and  -  iirt*'"*' 


It  is  rather  softer  than  ocacliiMdal  ^inoe-ooaL 

It  it  eaaly  fran^Ue. 

It  ifl  iotermediate  betweea  sectife  and  taittle. 


Iggj 
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SpecUic    gravity   1.580,   Klaprotk.      1.415,   Thomson. 
1.900,  La  Metherie.     1.468,  Gmeas.     1.526,  Kirtcan. 

ChemUai  Characters. 

According  to  Dolomieii,  when  reduced  to  powder,  and 

beated  in  a  crucible,  it  does  not  give  any  sulphureous  ot 

^^itununous  odour,  and,  on  (fislillanon,  it  affords   neither 

^^Blpliur  DOT  bitumen.    By  exposure  to  e.  considerable  heat, 

^^Fbums  without  flame,  and  nt  length  is  consumed,  letning 

a  grcaler  or  lesser  portion  of  ash,  according  to  its  purity. 


Cimstitttent  Partx. 

Pamscnberg. 

Dotomwu. 

Cftrbon, 

90 

72.05 

SUica, 

lto2 

13.19 

Aiumioa, 

4to5 

3.S9 

Oxide  of  iron, 

Jlo3 

3.17 

Lo», 

8.00 

^P  li  occurs  in  imbedded  masses,  beds  and  veins,  in  pri- 
tmt>\'e,  transition,  and  secondary  rocks.  It  occurs  in 
Spain,  in  gneiss;  in  Switzerland  and  Savoy,  in  mica-slate 
and  clay-slate ;  at  Lischwitz,  near  Gera  in  Saxony,  in  tran- 
D  rocks ;  in  trap  rocks,  as  in  the  Calton  HiU  at  Edin- 
,  in  tba  coal  formation  in  the  river  district  of  the 
li :  and  in  a  aimilar  formation  near  the  village  of  Bran- 
it  in  ifae  Saatzer  circle  in  Bohemia. 


Geographk 
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Gcc^aphk  Situation. 

Europe.— It  is  found  in  several  flcetz  districts  in  Scot- 
land, as  near  West  Cmgs  in  West  Lothian,  Dunferni- 
line  in  Fifeshire,  Cumnock,  and  Kilmarnock  in  Ayrslure^ 
and  in  the  island  of  Arran.  In  similar  rocks  in  Englantl, 
BS  in  tJio  southern  parts  of  Brecknock,  Caermarthenfhir^ 
Pembrokesliire,  and  Birch  Hill,  near  Walsal  in  Stafibrd- 
ahire:  also  at  Kilkenny  in  Ireland.  On  tlie  Continent, 
it  is  met  witli  at  Kongsberg  in  Norway,  where  it  is  asHv 
ciated  with  native  ^ver,  in  veins  tliat  traverse  mica- 
slate  :  in  the  H&rtz,  in  veins  of  red  and  brown  iron-ore, 
which  traverse  grey-wacke ;  in  imbedded  masses  in  grev- 
wacke  in  Dauphiny  ;  in  mineral  veins  at  Schemnitz  in 
Hungary. 

America. — Abundantly  in  the  United  States  *. 

Asia. — In  the  government  of  Katharinoalow  in  Kberia. 

Obteroa^ofu. 
In  this  country  it  is  named  Blind  Coal. 

TlM^Kiad. 
Columnar  Glai]ce*Coal. 

Stangenkohle,  Vcigi. 

Houille  baollaire,  Holiy. 

Stangenkolile,  LeomAanl,  Tibel,  a.  50.    ItL  Ktnltm,  TM- 

8.  58.  Id.  Laiz,  b.  ii.  1.  1067. — StEn^dur  Andmnt,  lli«R 

Handb.  b.  i  s.  TS^— Stangenkohle,  Hof.  b.  iii  a.  Sg5. 

*  Vld.  Htdun'i  lolenMiDg  Sketch  of  the  ;MlMi«ki(7  ef  tka  tJolid 
SUlti,  Dr  Brue**)  Mincnloglnl  Jounul,  tnd  p«rtlniIaH]'  Ihat  nktUi 
work,  ClaTtlind'i  ElnDcntiiy  TmtiK  ob  Mlnenlosr  sad  Gmdimgf. 
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[Smktf,  2.  GUunot^Coaij-Sd  Ktmi^  Colmmmar  Glanet-ComL 

External  Characters. 

Its  caloure  are  velvet-black  and  greyish-black.  It  occ-a- 
aionallj  ezliibiti  a  tempered-steel  tarnish.  * 

It  oeoura  maanve,  disseminated ;  also  in  prismatic  con- 
cKtions^  which  are  sometimes  straight,  sometimes  cun^ed ; 
and  ywrj  in  thickness  from  a  few  lines  to  upwards  of  an 
inch,  and  from  an  inch  to  four  or  five  inches  in  length. 

The  lustre  is  shining  and  glistening,  and  imperfect  me- 
tallic. 

The  firacture  is  more  or  less  perfect,  and  small  conchcH- 
dal. 

The  fragments  are  indctenmnate  angular,  and  sharp* 
edg^ 

It  is  qpaque. 

It  agrees  in  hardness  with  the  other  kinds. 

It  is  brittle,  and  eanly  fran^blc. 

Specific  gravity  1.408,  Breiihaupt 

Chemkal  Characters. 
It  bums  without  flame  or  smoke. 

Geognastic  and  Geographic  Skuatkms, 

It  forms  a  bed  several  feet  thick,  in  the  coal-field  of 
Sanquhar  in  Dumfnesshire ;  at  Saltcoats  ii>  Ayrshire,  it 
occurs,  not  only  in  beds,  along  with  greenstone,  slate-clay, 
day  ironstone,  and  bituminous-shale,  in  the  coal  formation 
of  that  district,  but  also  imbedded  in  the  greenstone ;  about 
four  miles  from  new  Cumnock,  also  in  Ayrshire,  there  is  a 
bed  of  columnar  glance-coal,  from  three  to  six  feet  thick, 
in  which  the  columns  are  arranged  in  rows  like  liasalt,  and 

which 
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which  is  intermixed  with  compact,  scaly,  and  columiur 
graphite.  Both  the  graphite  and  columnar  glance^«oal  are 
contained  in  the  coal  formation,  and  in  aome  places  contem- 
poraneous masses  yf  greenstone  are  imbedded  in  the  coal  *. 
Il  occurs  also  at  the  Mcissner  in  Hes^  where  it  is  asso- 
ciated with  conchotdal  glance-coaJ,  pitch-coal,  brown-coal, 
bituminous  wood,  and  earth-coal,  and  covered  with  green- 
stone am)  ))asalt. 


Fourth  K'md. 

Fibrous  Coal,  or  Mineral  CharcoaL 

Mineralische  Holzkohle,  Werner. 

Mineralische  Holzkohle,  Lwnkard,  Tabel.  s.  50.— Furiger 
Anthracit,  Kartlen,  Tabel.  a.  J8.  Id.  Btmt.  a.  1 13.  Id.  Znt, 
b.  ii.  s.  JOfle. — Fasriger  Anthruit,  Haut.  Handb.  b.  i.  «.  73- 
■— MinendiBche  Holzko&l«,  Ht^ff.  b.  iii.'>.  31J). 

Extenui  Characters. 

Its  colour  is  dark  grc^itb-black,  iriiicfa  mnetimei  ip- 
proocheB  to  velvetJilack. 

It  occurs  masHTe^  in  tlun  tAjen,  and  ai^e  pieces ;  also 
in  fibrous  distitKt  concretions. 

It  b  glimmering,  bordering  oa  listening,  and  the  lustrs 
■8  silky  or  pearly. 

The  frsigmeDts  are  indetenninate  angular,  blunt-edged, 
sometimes  also  qtlintery. 

It  bmIs  strongly. 

It 

■  JMntmi'i  Mlncnkgictl  Dctcriptlon  of  Duniftfmhtre.  p.  1*0,  I6t. 
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[<Mk  %  Gfaiiw-CMi;— M  Kind^Fibnm  Cmdj  or  MimndChmcoeL 

It  18  Boft,  paaring  into  friable. 
It  is  yory  easily  frangible. 

Chemical  Charackrs. 

When  exposed  to  a  stnnig  heat,  it  burns  without  flame 
or  smoke;  some  varieties  acarcdy  yidd  to  the  most  intense 
haat 

Geognottic  and  Geographic  Siiuatione. 

It  occurs  imbedded,  or  in  tUn  layers,  in  black  coal,  some- 
times inckwed  in  pitdiston^  and  it  is  said  also  occanonally 
associated  with  some  varieties  of  brown  coaL  Itismetwith 
in  the  diffiefent  ooal^elds  of  Great  Britain,  and  also  in  n- 
milar  ntuations  on  the  continent  of  Europe. 

Obeervaitions, 

1.  Its  fibrous  concretions  and  silky  lustre  distinguish  it 
from  all  the  other  kinds  of  coaL 

S.  It  is  not  certain  that  this  mineral  is  wood  mineralised. 
Several  of  the  varieties  may  be  original  carbonaceous  mat- 
ter, crystallised  in  fibrous  concretions. 


APPEN- 


APPENDIX. 


APPENDIX. 


Minerals  whose  Characters  and  pl)ce  in  the 
iTSTEM  have  not  heen  determined. 


^  Eabtht  akd  SALnnE  Mma^xs- 

1.  Allophane,  -  - 

S.  Anddygonite, 

8.  Apkime,  ... 

4.  Basalt-Jasper, 

5.  lifaroUte, 
0.  Gehlenite, 
7.  Hohnite, 

&  Humite,  •  .  . 

9.  Komte  or  Conite, 

10.  Liemte, 

11.  Omphadte, 
IS.  Phannaoolite, 

18.  Pimelite,  .  .  . 

14  Bhietint, 

15.  Sphaerufite, 

16.  Spak, 

17.  Skorodifte^ 

18.  SpmeUane,  ... 

19.  Steinhelitey 
90.  Steliiopnderite» 

^  Chunte,  &c     -      -      - 


Pagt 

581 
58S 
588 
584 
585 
586 

ib. 
587 
588 
589 
542 
548 
544 
545 

ib. 
547 

ib. 
549 

ib. 

ib. 
551 
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MCTALLIFEBODI  MlHXBAL*. 


Pw 

!n.  Argentiferous  CopptX'f^anee, 

sa 

9X.  Oxide  of  Areenic, 

SSI 

S3.  Blsmuthic  SUver, 

s» 

«*.  Blue  Ironstone, 

ue 

x5>  Cnchtonite, 

W7 

96.  Cupn»ua  Mangoneae, 

SIS 

m.  N.tive  Nickel, 

559 

28.  Orthite,                .            . 

<R> 

119.  Pyrosmalite,  or  Native  Muriate  of  Iron, 

661 

30.  Spintiere, 

S«9 

SI.  Tennanlite, 

lb. 

32.  Woodan-Pyrites, 

sen 

<    «M    ) 
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ARTHY  AM  SALINE  HINEBALS. 

m 

1.  Allopliane. 

AUophan,  Stromeyer. 

External  CharacUrs. 
indpal  colour  is  blue,  but  it  alao  oocun  green  and 

irs  maiaye»  diaBemanated,  small  reniibnii,  and  bo* 

lally  and  internally  it  is  shining  or  glistemn^  and 

i  is  vitreous. 

Bcture  is  small  and  imperfect  concfaoidal. 

"agments  are  sharp-edged. 

ransparent,  but  only  translucent  on  the  edges  in 

n  varieties. 

ani-hard. 

rittle,  and  uncommonly  easily  frangible. 

c  gravity  1.852  to  1^9,  Stromeyer. 


Chemical  Characters. 

lily  gelatinates  in  adds. 

CcndiiuefU  Parte. 

Water, 

41.801 

Silica, 

81.922 

Alumina, 

32.202 

Lime, 

0.780 

Sulphate  of  Lime,    » 

0.617 

Carbonate  of  Copper, 

S.068 

Hydrate  of  Iron, 

0.270 

100        Stromfyer. 

3 

Cffognostic 

532  AttOFHAJIE.  [aPPEX. 

Gfognostic  and  Geographic  Situations. 
It  oeoun  in  a  bed  of  ironsbot  limeitonG  in  greji-wadt^ 
■late  in  the  Forest  of  Thuringia. 

Observationa. 

1.  It  b  characterifed  by  its  unconunonly  easy  trangibi- 
lity,  and  low  specific  gravity :  it  is  distinguished  fnm 
Hyalite  and  Opal  by  colour,  inferior  hardness,  and  low 
specific  gravity, 

S.  It  has  been  described  under  tlie  name  Rtemannile, 
in  honour  of  M.  Rienuinn,  who  first  noticed  it.  Its  pre- 
sent name  was  given  to  it  by  Stromeyer. 


2.  Amblygonite. 
AmWygonil,  Jtreithaupt. 

External  Charactert. 

Its  colom  an  greenish-white,  pale  mountatn-green,  and 
celandine-green,  and  marked  externally  with  redduh  and 
yellowish-brown  spots. 

It  occurs  masave ;  and  crystallized  in  oblique  fbur-adcd 

internally  it  is  sbuuag  SoA  Titreous- 
Its  cleavage  is  nid  to  be  parallel  with  the  ades  of  an 
oblique  fbur-a^Kl  prism  of  106°  W  ood  W  Bff. 
The  Iraclim  is  uneven. 
The  fragmenta  are  oblique  rhomboidaL 
It  ranges  fron  translucent  to  tnuulucent  on  the  edges. 
It  u  as  h«cd  as  felqwr. 
It  is  brittle,  and  easily  fnngifale. 
Spedfic  gravity  3.00,  3.04,  BreiOaupt. 

t  Clkemtl 
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Chemicai  Characters, 

it  melts  easily  before  the  blowpipe  into  a  white  enamel 
During'  fusion,  it  emits  a  reddish-yellow  phosphoreal  light, 
and  intumesces,  and  loses  a  considerable  quantity  of  some 
volatile  ingredient 

Geognostic  and  Creographic  Sihuxtions. 

It  occurs  in  granite,  along  with  green  topaz  and  tom% 
maline,  near  Penig  in  Saxony^ 


Observations. 


distinguished 
specific 


by  its  cleavage. 

2.  It  appears  to  be  a  species  of  the  genus  Spodumene. 

3.  The  name  is  from  the  Greek  word  «^Avy«MK,  which 
refers  to  its  blunt-edged  prismatic  form* 


S.  Aplome,  Haily. 

Thii  mineral  has  a  deep  brown  or  orange-yellow  colour. 
Occurs  crystallized  in  rhomboidal  dodecahedrons,  which 
are  so  streaked  as  to  point  out  the  cube  as  its  primitive 
form.  In  lustre,  fracture,  and  hardness,  it  agrees  with 
common  garnet,  but  its  specific  gravity  is  lower,  not  exceed"* 
ing  8.444.  It  is  found  on  the  banks  of  the  river  Lena  in 
Siberia. 


Vol.  III.  LI  •  4.  Basalt 


[APrn:. 


4.  Basalt-Jasper. 
BaaaluTo^pis,  FriesUben. 

Ej-temai  Charaderi. 

Its  principal  colour  is  laveoder-blue  i  but  it  also  occure 
pearl,  bluish,  greenish,  and  yellowish  grey,  and  from  the 
latter  it  posses  into  yellowish  and  liver  brown.  Sometiiucs 
these  colours  are  arranged  in  stripes. 

It  occurs  maaeive,  and  coarsely  disseminated. 

Internally  it  ranges  from  glistening  to  glimmering,  and 
the  lustre  is  resinous,  inclining  slightly  to  vitreous. 

The  fracture  is  small  and  imperfect  conchoidal,  and 
sometimes  coarse-grained  uneven. 

The  fragments  are  rather  sharp.«dged.  i 

It  is  opaque.  • 

It  is  bard  in  a  middling  d^ree. 

Spedfic  gravity  K.41.  The  specific  gntvity  is  prabibly 
hi^ier. 

GeogmuHc  and  Geographic  SUuationt. 
It  occurs  imbedded  in  basalt  in  many  districts  in  G&- 
many. 

1.  This  substance  has  been  described  undor  a.  vttic^  of 
names:  thus  Dr  Zimmennann  names  it  Sytttfli  atbit 
authmv  Bandtic  Honatone ;  aad  Dr  Beuss  destrUws  it  si 
a  variety  of  J^trvdmn  Jaiper.  It  is  conjectured  to  be 
Dcariy  allied  to  Azurestone. 

f.  Gmebi 


ATtxir^]  I'liftOLiTx.  i96 


fL  Gmeim  describes  a  blue  mineral  found  on  Vesuvius, 
whidi  bears  some  resemblance  to  basalt-jasper  *. 


5.  Fibrolite. 

Id.  Bomrmm,  Fh.  Tnms.  1802,  p.  289-    Id^  Hauy.    Id,  Ddam. 
Id,  Emniau    Id  Imcai» 

Ewiemal  Characters. 

Its  colours  are  white  and  grey. 

It  occurs  crystallised  in  rhomboidal  prisms,  the  angles 
of  whose  planes  are  80®  and  100®. 

Internally  it  is  listening. 

The  principal  fracture  is  fibrous,  the  cross  fracture  b 
uneven. 

It  is  harder  than  quartz. 

Spedfic  gravity  S.214, 

ConsHiueni  ParU. 

Alumina,         -        -        58.25 
Silica,        -  .  88.00 

Iron,  and  loss,  -        8.75 


100 
Chenevur^  Phil.  Trans.  1802,  p.  885. 

Geoffraphic  Situation. 
It  is  finrnd  in  the  Camatic. 

Observations. 
It  was  first  described  and  named  by  Boumon. 

L  1  2  6.  Gehlenite. 

*  Scfawtigier'f  Jounu  t  ChemM  imd  Pbytik,  b.  xiv.  Heft  S. 


4iEHLE\-lTE. HOLMITE.  lArrCK. 


External  Characters. 


This  mineral  is  described  as  a  subspecies  of  Vesuvian  at 
pages  138.  and  139.  of  Vol.  I.  It  would  have  been  bettw 
to  have  marked  it  oft'  with  an  asteriisk,  and  placed  it  be^de 
Vesuvian,  as  a  substance  nearly  allied  lo  it,  and  not  as  be- 
longing to  the  same  species,  because  its  hardness  and  spe- 
cific gravity  are  inferior  to  that  of  Vesuvian.  The  follow- 
ing  analy^s  of  it  has  been  lately  pubUshed ; 


Corutiiuent  Parts. 

Lime, 

39.50 

Silica, 

S9M 

Alumina, 

94.80 

Oxide  of  Iron, 

6.50 

S.SO 

Fvcha,  in  Schwng.  Joum.  Bd.  xt. 
h.  4.  8.  377. 


7.  Holmite,  Clarke. 


External  Cltaractert. 
It  occurs  cryBtaUiz«<l  in  the  form  of  an  oblique  fbur-aded 
prism,  and  poaseves  a  qiecific  gravity  of  3.597. 


AVrSM.]  UUMITE.  S87 


UUMITE. 

Constituent  Parts. 

TJme,-       -        -        - 

27 

Carbonic  Acid, 

21 

Alumina, 

6i 

Silica,          .        .        .. 

6J 

Oxide  of  Iron, 

29 

Water, 

10 

Hohne. 

ObservaHons. 

It  was  named  in  honour  of  Mr  Holme,  who  analysed  it 
Its  geqgnostic  situatioa  is  unknown. 


8.  Humite. 

Humite,  Baumon, 

Id,  Boumon,  Cat  Min.  p.  52. 

External  Characters. 

Its  colour  is  reddish-brown. 

It  occurs  crystallised  in  octahedrons,  M^ch  are  always 
more  or  less  truncated  and  bevelled. 

The  planes  are  frequently  transversely  streaked. 

Its  lustre  is  shining. 

It  is  transparent 

It  scratches  quartz  with  difficulty. 

Geognostic  and  Geographic  Situations. 

It  occurs  at  Somma,  near  Naples,  in  a  rock  composed  of 
grey-colourod  granular  topaz,  mixed  with  grains  of  pale 

yellow 


raS  KOMITE  OR  COSITX.  Ia1TS)I. 

yellow  and  green  topaz,  which  latter  b  sometimes  crystal- 
lised in  cavities ;  also  with  brown  and  olive-green  mica, 
and  white  haiiyne. 

Obtervations. 
The  preceding  account  is  from  Boumon's  Catalogvi 
Mmeraiogiquef  and  it  contains  all  tJiat  is  known  of  llie 
species.  It  vras  named  by  Boumon  in  honour  o(  Sir 
Abraham  Hume,  Baronet,  a  zealous  cultivator  of  mine- 
ralogy, and  possessor  of  one  of  the  most  valuable  and  qilea- 
did  mineralogical  cabinets  in  England. 


9.  Konite  or  Conite.  -fcr^ 

Konit,  Friealebm. 

External  Characten. 

Its  coloiurs  are  ash,  yellowish,  and  greenish  grey;  but 
oa  exposure  to  the  air  becomes  brown. 

It  occurs  massive,  also  stalactitjc,  with  pyramidal  im- 
presmoDS  of  quartz,  and  in  crusts. 

Internally  it  is  dull. 

The  fracture  is  small-grained  uneven,  also  fine  splintcrj, 
^nA  occaaonaUy  flat  ctHichoidaL 

The  iragments  are  rather  sharp-edged. 

It  u  translucent  on  the  edges,  or  <q»que. 

It  b  semi-hard. 

It  b  brittle,  and  rather  eainly  fran^ble. 

Specific  gravity  2.8$— 2.899. 

Chemkal  Characters. 
It  becomes  black  before  the  blowpipe,  but  does  not  hkIl 
It  dissolves  with  feeble  eServescence  in  nitrous  add. 
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ConstUueni 'Parts. 

Carbonate  of  Magnena,  67.*5 

Carbonate  of  Lime,  -  S8.0 
Oxide  of  Iron,  -  -  8.5 
Water,        -        -        -        -      1.0 


100.0 


GeoffMttic  and  Geographic  SUuaHons. 

oocurs  in  the  trap  hill  named  Meissner  in  Hesaia.    it 
is  said  also  to  have  been  found  in  Saxonjr  and  lodand. 

10.  Lievrite. 

Lievrit,  Werner. 


Ycnitey  L^evre,  Journal  des  Mines,  N.  121.  p.  65.  Id.  Hautfg 
TabL  p.  42.  &  182.~Ilvait,  SUffens,  b.  i.  8.  356<— Lievrit, 
Hqff.  b.  iL  8.  Sl6 — ^Yenit,  Lenz,  b.  L  s.  215. 

Eaiemal  Characters. 

Its  "Colour  is  intermediate  between  dark  greyish-black 
and  iroa-Uack,  but  sometimes  passes  through  raven-black 
into  blackish-green. 

It  occurs  massive ;  also  in  distinct  concretions,  which  are 
small  and  8co[nform  radiated,  and  in  others  which  are  thin 
and  strai^t  prismatic;  and  crystallized  in  the  following  fi- 


L  Oblique  four-aded  prism,  acununated  on  the  extre- 
mities with  four  planes,  which  are  set  on  the  late- 
'HJ  planes  *. 

2.  Four- 

^  Yarit  qradrioctowU,  Hattj. 
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H,  Four-sided  prism,  which  b  almost  re(.-t&ngular,  be- 
velled on  the  extremities,  and  the  be^'dling  planes 
set  on  the  obtuse  edges. 
S.  The  preceding  figure,  in  which  tlie  angles  of  the  be- 

vehiient  are  bevelled. 
4.  The  preceding  figure,  in  which  the  angles  of  the  «e- 
cond  bevelment  arc  truncated,  and  the  obtuae  U> 
teral  edges  of  the  prism  bevelled.  ' 

The  crystsls  vary  from  acicular  to  the  thickness  of  half 
an  inch :  they  arc  frequently  S(x>piiurmly  aggregated.  soni«<- 
times  superimposed,  and  sometimes  uubedded. 

The  lateral  planes  of  the  crystals  are  longitudinally 
streaked. 

The  lustre  of  the  fracture  is  glistening  and  scmi-n)e- 
tallic. 

The  fracture  is  uneven. 

The  fragments  are  indeterminate  angular,  rather  sharp- 
edged. 

It  is  opaque. 

It  b  hard  in  a  low  degree :  it  scratches  glass  with  ease, 
and  gives  a  few  sparks  with  steel,  but  u  scratcbed  by  adu- 
laria. 

It  does  not  change  its  colour  in  the  streak. 

b  easily  frangible, 
gpeofic  gravity  3.825,  4.061,  Lelirore. 

Chemical  Characteri. 
It  b  attacked  by  the  three  mineral  acids,  but  does  not 
gelatinate  with  them.  When  exposed  to  heat,  it  beoomcs 
magnetic ;  its  colour  b  changed  from  black  into  dark  red- 
dish-brown, and  it  loses  about  2  per  cent,  of  weight  Be- 
fore the  blowpipe,  it  melts  easily,  and  without  intumescence, 
into  an  opaque  block  bead,  which  has  a  dull  metallic  ai- 


Arm.] 

pect,  andii 
polarity.     It 
lidoD. 


LIEV&ITE. 


an 


by  the  magnet,  but  does  not  possess 
in  glass  of  borax,  mith  a  sfight  cbuU 


Cansiiiuint  ParU. 

siica,          sao 

SOtM,        -        S^SOica,              sac 

Silica,              30.0 

h3antlBm9          OlC 

Lime,                 It 

Lime,               12.5 

Alumina,           LO 

Lime,              110 

Oxide  oT  Inm 

Oxide  of  Inm 

Lime,              14^ 

Oxide  or  Iraa»  510 

andOiideof 

and  Oxide  of 

Oxide  of  Iron,  4Sl0 

Oxide  or  Mttn- 

98 
Fcefaeliii. 

MingMieee,  S7.S 

Oxide  of  Man- 
auwM»          S.0 

96.8 

flpinrf,          SLO 

loao 

FMfWiM. 

9&6 

AmA. 

FiaMfvelifi. 

GeognotUc  and  Geographic  Situations. 

It  occurs  in  primitive  limestone,  along  with  cpidote, 
quartz,  garnet,  magnetic  ironstone,  and  crj'stallized  arsenic- 
pyrites,  at  Rio  la  Marine,  and  Cape  Calamite,  in  tlie  island 
of  Elba.     It  is  said  also  to  occur  in  Siberia. 

Observatiims. 

1.  Colour,  crystallization,  kind  of  lustre,  fracture,  dis- 
tind  coDcretioDS,  opacity,  hardness,  and  con6ideral)Ie  weight, 
distinguish  this  mineral  from  all  others  with  which  it  might 
be  confounded. 

2.  Werner  places  it  in  the  system  between  Schorl  iinil 
EpidoCe:  in  the  systems  of  Haiiy,  StcfTenH,  and  \»v\\t,  il 
fdlows  Augite.  The  quantity  of  iron  it  contaittn  \n  wwuw  V 
able;  and  if  not  accidental,  shcwH  that  i  jevritr  |iriilH«hlv 
belongs  to  a  family  different  from  any  in  thr  VVoiiuiImii 
systenL 


II      llMt)*lMtt  H)- 
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11.  Omphacite. 
Ompha^t,  Werner. 

External  Ckaractert. 

Its  colour  is  intermediate  between  pale  leek  and  moun- 
tain green,  and  sotnetimea  inclining  to  grass-green. 

It  occurs  massive  and  disseminated ;  also  in  narrow  and 
short  radiated  and  granular  distinct  concretions. 

Internally  it  ranges  from  glistening  to  glimmeriog,  and 
the  lustre  is  resinous. 

Cleavage  same  as  that  of  common  augite. 

The  fracture  is  fine  grained  uneven. 

It  is  feebly  translucenL 

It  is  as  hard  as  felspar. 

Specific  gravity  =  3.S0. 

Geogntutic  and  Gecgrophic  Situatioru. 
It  occun  in  primitive  rocks  with  predouA  garnet,  nme- 
times  bAbo  with  kyanite,  mica,  and  actynolite,  in  tbe  Sn- 
Alpe,  in  Carinthia ;  and  near  Hoff  in  Baireuth. 

Obtervaiiona. 

1.  It  is  Gonmdered  by  Werner  as  a  distinct  spedes; 
but  the  dicunutance  of  its  agreeing  with  Au^te  in  ckav- 
age,  liudnesB,  and  spedfic  gravity,  prove  that  it  is  a  mere 
variety  of  that  spedeB. 

S.  The  name  Omphadte  is  irom  OMpAoc,'  tbe  nme 
givrai  by  Pliny  to  a  green-coloured  mineral,  and  wfaidi 
Werner  has  adopted  for  this  variety  of  augite. 

IS.  PhannacLlite, 


PHAKMACOUTE,  OK  ABSENIC-BLOOM. 


12.  PharmacoUte,  or  Axsenic- Bloom. 

Arscnikbl lithe,  Wtrrner, 

PhaniMkolith,  Knrilen,  Tabel.  (1.  Ausg.)  36.  75 Chaux  srse- 

nioto,  Uauif,  t-  ii-  p.  2!)3. — Phamiiikolith,  Nordeutsche  Beit. 
».BCTg.<aidHuttenk.  ill.  8.116.  W.  A'nrj/wi.TabeL  (a.Ausg.) 
*.  74.     Id.  Haui.  Hantlb.  b.  iii.  s.  86o.     Id.  Aikin.  p.  65. 

External  Cliaraclers. 

Its  colours  axe  reddish-white,  snow-white,  yellowUh- 
vhite,  and  mUk-nhite. 

It  occurs  as  a  coaling,  in  small  balls,  small  renifonn, 
and  botryoidal,  with  a  dnisy  surface ;  frequently  in  very 
delicate  cajrillary  shining  crystals,  which  are  scopiJormly 
or  stellularly  aggregated. 

Externally  it  is  glimmering,  and  the  lustre  b  aiUty. 

lotemally  it  is  shining  or  glistening,  and  silky  on  the 
radiated,  but  dull  on  llie  earthy  fracture. 

The  fracture  is  very  delicate,  straight,  scopiform  and 

jliilu  radiated,  and  sometimes  posses  into  fibrous,  also 

Ihy. 

The  fragments  are  indeterminate   angular,   and  also 

8  in  coarse  and  small  granular  diiiinct  concre- 

It  alternates  from  Gemi-lransparent  to  opaijue,  which 
latter  occurs  in  the  varieties  with  earthy  fracture. 
It  is  very  soft,  passing  into  friable. 
It  is  easily  frangible. 
It  soils. 
Specific  gravity,  8,536,  Selb.     2.640,  Klaproth. 


k 
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Chemical  Characters. 
Before  the  blowpipe  it  is  almost  entirely  dissipated,  vith 
a  dense  white  arsenical  vapour. 


Cmulilu^t  Parts. 

Wltlithen. 

Lime, 

SS.OO 

S7.2S 

Arsenic  Add, 

50.44 

4fi.58 

Water, 

24.50 

98.86 

100  96.82 

Klaproth,  Beit.        Johft,  in  Gehleos  Joum 
b.iii.  8.281.  f.  Chem.  und  Phj). 

b.  iii.  s.  539. 

Geognoslic  Siiuaiion. 

It  occur*  in  veins  alon^  with  t'm-whitc  cobalt,  natice 
arsenic,  and  frequently  earthy  red  coboIUochre. 

Ge(^raj^iic  SUuaAon. 

It  is  found  in  veins  in  granite  in  the  mine  named  Sapbt 

near  WitUchen  in  Furstenberg ;  at  Andreasberg  in  ibe 

Hartz;  Riegebdorf;   and  Glucksbrunn  in  the  Ptxest  d 

Thurin^^ 


13.  Pimelite,  Karaten. 

This  tnina^  Werner  conaders  to  be  a  viiiety  d  Stea- 
tite.    It  nccurs  at  Kosemutz  in  Silena. 


14l  Bbetiihe. 
Miirtmty  Wit 


Its  ooloun  are  grejridiy  Bnlk,  and  jdlomiA  wliite^  from 
which  latter  it  paaMS  into  pale  odire  and  ioabdla  yrilow, 
and  into  faridL-red;  and  oo  the  other  aide  into  grtyith. 
wlute,  Uuiah  and  smoke  grey. 

It  oocmv  massive;  and  in  scopiform  and  promiscuoua 
nidiaird  dEudnct  concretions,  which  are  collected  into  otben 
which  are  laige  and  longish  aogulo-granular. 

It  is  glistening,,  shining  and  pearly. 

The  firagments  are  wedge-shaped  and  splintery. 

It  is  feebly  translucent  cm  the  edges. 

In  other  characters  same  as  kyanite. 

Geognostic  and  Geographic  Situations. 

It  ooeiUB  in  primitive  rocks,  associated  with  quartz,  micOf 
and  graphite,  ^  Pfitzsch  in  the  Tyrol. 

Obseroatiom. 

1.  It  is  named  from  Rhaetia,  its  only  known  locality. 
5L  It  is  a  variety  of  Kyanite. 


15.  Sphaerulite. 

Sphsn-ulit,  Breiihaupi. 

External  Characters. 

Its  princqial  colours  are  brown  and  grey. 

It 
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It  occurs  ia  imbedded  roundish  balls  aiu)  grains,  which 
are  somctimeB  renifurmly  oggr^^ated ;  alto  in  sletlulw  fi- 
brous concretions. 

Externally  it  is  sometimes  Bmooth,  (whea  it  has  a  milk; 
incrustation),  sometimes  rough. 

Internally  it  alternates  from  glimmering  to  dull. 

The  fracture  is  even  and  splintery. 

It  ia  opaque,  or  translucent  on  the  edges. 

It  scratches  quartz  with  difficulty. 

It  is  brittle,  and  easily  frangible. 

Specific  gravity  2.62,— 2.40. 

C/umical  Characters. 
It  ia  nearly  infusible  before  the  blowpipe. 

Gcognostic  and  Geographic  Situaiioiu. 

It  occurs  in  peorktoiie  and  pitchstone-porphyrics,  where 
it  is  often  associated  with  small  scales  of  mica,  and  por- 
tions of  felspar. 

It  occurs  imbedded  in  pearlstooe  in  the  vidni^  at  Gla»- 
hiitte  near  Schemnitz ;  in  the  [utchstone  of  Meisaeii ;  ud 
the  homstone  balls  found  at  Planitz  are  probably  varieoa 
of  this  mineral.  It  is  also  found  in  Iceland,  imbedded  in 
{Mtdubme. 

Obtervationi. 

1.  It  is  distinguished  by  its  colour,  form,  and  high  de- 
gree of  hardness.  It  is  distinguiEhed  from  Ohtidian  by  co- 
lour, inferior  lustre,  and  fracture ;  from  Pearltkme,  b; 
greater  hardness  and  specific  gravity. 

%.  It  is  named  SpharuUu  from  its  ftmn. 

»  1ft  Spit 
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16.  Spak»  JBreitkaupt. 


CAaraders. 

Its  colours  are  ydlowiah  and  grejrish  white. 
It  occurs  in  small  veins,  and  in  thin  prismatic  (fisdnct 
concretions. 

Internally  it  is  shimng  and  reanous. 

It  has  a  threefold  rectangular  cleavage. 

Its  fracture  is  small  grained  uneven,  iJso  small  splintery. 

It  is  translucent 

It  is  soft,  inclining  to  very  soft. 

It  is  hritde,  and  easily  frangMe. 

It  has  a  feeble  sweetish  saline  taste. 

Chemical  Characters. 
It  is  completely  soluble  in  water. 

GeognoeHc  and  Geographic  Situationa. 

It  occurs  in  the  salt-mines  of  Wieliczka  and  Bochnia  in 
Poland. 

ObservaHons. 

1.  Its  taste  is  very  di£Perent  ftom  that  of  common  salt, 
and  therefin^  cannot  like  that  mineral  be  used  with  food. 

2.  It  is  said  to  be  the  Fibrous  Rock-salt  of  Werner. 


17.  Skorodite. 
Skorodit,  Breithaupi, 

External  Characters, 

Its  odour  is  leek^green,  which  passes  on  the  one  side 

into 
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into  culandtiits-green  and  bluckiMh-grecn,  on  the  other  into 
livcr-browii. 

It  occurs  massive,  and  tlisseminated,  but  most  frctiuent- 
ly  crystallised,  in  very  short  broad  rectangular  four-«icied 
prills,  acutely  acuminated  on  both  extremities!,  with  four 
planes,  which  ore  set  oa^he  lateral  edges. 

The  narrow  lateral  planes  are  longitudinally  ^t^eakcd; 
tlie  others  arc  smooth,  and  ranging  from  shintof;  to  splen- 
dent, and  the  lustre  is  intermediate  between  vitreoua  sod 
pearly. 

There  is  one  distinct  cleavage  parallel  with  the  broeiW 
lateral  planes  of  the  prism,  consequently  in  the  direction  of 
tile  shorter  diagonal  of  an  oblique  four-^ded  prism. 

The  fracture  is  intermediate  between  uneven  and  smafl 
and  imperfect  conchoidal. 

It  is  translucent  on  the  edges,  or  smu^nsparent. 

It  is  as  liard  as  calcareous-spar. 

It  is  easily  frangible. 

Chemical  Charadert. 

It  easily  melts  before  the  blowpipe,  .with  the  copiow 
emission  of  arsenical  vapour,  and  is  converted  into  a  red- 
di^i-brown  mass,  which,  when  highly  heated,  so  as  to  driv< 
off  all  the  arsenic,  becomes  attractable  by  the  magnet. 
These  phenomena  shew  that  this  mineral  is  an  ar^eniate  of 
iron,  probably  combined  with  manganese.  It  contains  do 
copper. 

Geognostic  and  Gtographic  Situation. 
It  occurs  imbedded  in  a  bed  cwnposed  erf*  quartz  and 
hoTDstonc,  in  primitive  rocks  in  the  Schnceberg  minii^  di- 
strict in  Saxony  ;  also  at  Ldling  in  Cahothia. 

s  la  Spindlw 
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18.  Spinellane  *. 

r  External  Characters. 

Its  colour  is  plum-blue. 

It  onnirs  crystallised,  in  rliumboids  of  117°  SS'i  and 
8°  37':   fuid  in  six-stdcd  prisms  acuminated  with  three 


It  scratches  glass. 


GeogTMstic  and  Geograpkk  Siluaiums. 
It  occui^  on  the  shores  of  tlie  Lake  of  Laath,  in  a  rock 
composed  of  gr^a  and  small  crystals  of  glassy  felspar, 
quartz,  liomblende,  black  mica,  and  magnebc  iron-ore,  in 
small  gnuns. 

I  Observation. 

It  lA  said  to  be  a  variety  of  Hauyne. 
Tbi 
Bsp 


19.  Steinheilite. 

This  beautifid  mineral  has  been  ascertained  to  belong  to 
B  species  Frismato-rhomboidal  lolitc. 


20.  Stilpnosideritc  f,  l^mann. 

Externa!  Chnractert. 
Its    colour    ranges  from   brownish-black   to  blackish- 


brow-n. 

It  occurs  massive,  small  reniibrm,  irregular  dendritic, 
and  in  curved  lamellar  concretions. 

Vol..  III.  M  m  Intcmally 


*  So  named  fram  iu  leienibtance  to  Spinel. 

X  So  Tiiuned  on  Bcmiuii  aS  ili  chandcrinic  high  lustre,  and  lu  fcmi^* 
11  cotucDti,  Cram  Iho  Greek  wtxis  nf-rtu,  jAining,  and  ri^ttt  ■''"■ 


Jntemally  it  is  splendent  and  sliiiung,  and  the  lustre  re- 
^ous. 

The  fracture  nearly  perfect  concluBdaL 

The  fragmeDta  are  sharp-edged. 

It  is  opaque. 

It  aflbrds  a  yellowish-brown  streak. 

It  is  hard  in  a  low  degree. 

It  is  brittle,  and  easily  frangible. 

Specific  gravity  3.77,  BreUhaupt. 

Chemical  C/iaraders. 
Is  infusible  without  addition  before  the  blowpipe ;  melu 
ed  with  borax,  it  forms  a  dark  olive-green  giaae. 

Constituent  Parts. 

Ondeflflraa,  SOW 

.  Sfici,  -       JUff, 

Water,         -  16.00 

Oxide  of  Manganese,  a  trace. 

98.75    Vmnan. 
It  is  said  by  other  mineralogists  to  contain  a  considenMe 
portion  of  phosphoric  add. 

Get^rm^  and  Gtograpkic  Situations. 
It  generally  occurs  along  with  brown  iron,  and  is  some- 
times asaooated  with  green  lead-spar.     It  is  found  in  Su- 
ony  and  Bavaria. 

Observationt, 

1.  It  is  very  nearly  allied  to  meadow  iroa-ore,  and  mij 
prove  to  be  a  variety  of  that  mineral 

2.  It  has  been  described  under  the  names  Slaggy  or  Vi- 
treous Brown  Iron-<»e,  Pitchy  Iron-ore,  and  Glance  Inm- 
ore. 

•  Chustc, 
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•  Chuste,  LimbUUte,  Sideroclepte,  Meililite,  and  Suc- 
cinite, minerals  described  by  Saussurc  and  Bonvoisin,  ap- 
pear to  be  varieties  of  Olivine  and  Augite. 


METALLIFEROUS  MINERALS. 

21.  Argentiferous  Copper-Glance. 

Silber  Kupfer-glanz,  Hausmann. 

External  Characters. 


^K  Its  colour  is  blackish  Icad-grcy. 
^'    ^t  occurs  massive  and  ^seminated. 

Internally  it  is  shining  or  glistening,  and  the  lustre  is 
nietalljc. 

The  fracture  is  flat  conchoidal,  pas»ng  into  even. 

It  becomes  more  shining  in  the  streak,  but  the  colour  is 
mot  changed. 

It  is  solt 

It  is  sectile,  and  rather  difficultly  frangible. 

Specific  graWty  6.255,  Strmneei/r. 


Constituent  Parts. 
Sulphuret  of  Copper, 
Sulphuret  of  Silver, 
Sulpliuret  of  Iron, 


^f  Geognostk  and  Gcngrapfik-  Sittuitiorut. 

Tliis  rare  mineral  is  found  only  at  Schlangcnberg  in  Si- 
beria, where  it  is  associated  with  copper-pyrites,  calcarcous- 
,  ^Kir,  and  hom^tonc. 

M  m  3  Obacrvatiom. 


Stromeyer. 


SM  OXIDK  OF  AlUBMIO.  [Afi>£N. 

[^■VP-  >•  CmiMM  Oxide  d/  Aruwc 

Obtervations. 

1.  Colour,  fracture,  Boftnesii,  and  perlevt  scctibtVt  ''^ 
the  principal  characters  of  this  mineral. 

S.  It  is  intermediate  between  coiipcr-^ancc,  bnttlu  m1- 
ver-glance,  and  common  silver-glance. 


22.  Oxide  of  Arsenic. 
Arsenikbliitlie,  Kamten. 

Arsenic  oxyd^,  Ha'ut),  t.  iv.  p.  2S5. — Artaukbliithe,  Ran. 
b.  iv.  8.  522.  Id.  Karslca,  Tabel.  s.  74. — Arsenic  oijd^. 
Uaiiy,  Tabl.  p.  108.  Id.  Lucas,  t.  ii.  p.  447- — Arseniblultf. 
Hmu.  Handb.  b.  iii.  s,  805. 

It  is  divided  into  three  subspecies,  viz.  Common,  CapiJ- 
lary,  and  Earthy. 

First  Subspecies. 

Common  Oxide  of  Arsenic. 

Gemeine  Arsenikbliithe,  Hausmann. 

Id.  Haut.  Hondb.  b.  iii.  >.  805. 

External  Characters. 
Its  colours  are  snow-white  or  milk-white,  and  sometini^ 
tinged  accidentally  reddish,  yeUovish,  or  greenish. 

It  occurs  in  crystalline  or  stolactitic  crusts  ;  soinetiiD» 
in  anall,  adhering,  tabular  or  prismatic  ciystals. 

Internally  it  is  shining  or  glisteiuog,  and  the  lustre  i' 
intennediiir 
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intennediate  between  vitreous  and  adamantine;  sometimes 
pearijr. 

The  fivcture  is  uneven,  more  or  less  inclining  to  radi« 
ated,  and  foliated. 

It  alternates  from  opaque  to  semitransparent. 

It  is  soft. 

Second  Sub&pecies. 
Capillary  Oxide  of  Arsenic. 

HaarGirmige  Arsenikbliithe,  Hausmann. 
Id.  Haus.  Handb.  b.  iii.  s.  806. 

External  Characters. 

Its  colour  Ls  snow-white. 

It  occurs  in  very  delicate  capillary  crystals,  which  are 
sometimes  scopiform,  sometimes  globularly  aggregated ; 
and  are  often  so  delicate,  that  the  whole  appears  like  the 
finest  mould. 

The  lustre  is  silky  and  shining. 

Third  Subspecies. 

Earthy  Oxide  of  Arsenic. 

Erdige  Arsenikbliithe,  Haiusmann, 
Id.  Haus.  Handb.  b.  ilL  s.  806. 

External  Characters. 

Its  colour  is  yellowish  and  greyish-white. 

It 
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Jom  occurs  massive ;  mure  frequently  in  cruste,  uA 
ic. 

M\. 

Tracture  is  tine  earthy. 
]        spaque. 

neiinies  occurs  in  curved  ttunelUr  concretious. 


Geognostic  and  Geograpfuc  Situation  of  the  Speciet. 
It  occurs  at  Andreosberg  in  the  Hartl,  along  with  ns- 
live  arsenic,  red  alver,  antlmotual  silver,  galena  or  lead- 
glance,  yellow  orpimeni,  and  corroded  quartz ;  at  Bi- 
bcr,  along  with  sulphate  of  cobalt ;  at  Joachtmsthal  wilb 
orpinient.  It  is  also  found  at  Gislain  in  the  I'vrciuiocs,  md 
at  Saint  Marie  aux  Mines  in  France  i  and  in  the  laland  of 
Guadaloupe. 

Observationt. 
It  very  much  resembles  Pharoaacolith,  with- which,  in- 
deed, it  has  heen  often  confounded.  An  obyiouB  chemita) 
character  may  be  used  for  distinguishing  them  ;^the  oxide 
of  arsenic'  is  soluble  in  water,  which  b  not  the  case  witb 
pharmacoUth. 


SS.  Bumuthic  Silver. 

Wissmuth  Silbererz,  Sdb. 

Wismuthitchet saber, Se^, in CreU'BChein.AmiaL  ngS.l.lO- 
Id.  Wid.  B.  71&-~Wigmuthblei,  Rout,  b.  ii.  4.  a  I9I.  li- 
Kartten,  Tabd.  a.  6(j — Wismathulberen,  StO,,  in  den  Miw 
ralogitdwn  Studien,  b.  1.  >.  79— Bimnthic  Silver,  At'*' 
p.2S. 
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Eaiemal  Characters. 

Its  ooknir  is  pale  lead-grey,  becoming  deeper  on  escpo- 
sure  to  the  air. 

It  occurs  disseminated ;  and  rarely  crystallised  in  adcu- 
lar  and  capillary  crystals. 

Its  hufcre  is  glistening  and  metallic. 

The  fracture  is  fine-grained  uneven. 

It  is  soft. 

It  is  sectile 

It  is  easily  frangible. 

Chemical  Characters. 

Befine'the  blowpipe,  metallic  globules  begin  to  ooze  out, 
and  on  the  addition  of  borax,  unite  into  one  mass,  the  flux 
at  the  same  time  acquiring  an  amber  colour :  the  metallic 
button  is  brittle,  and  of  a  tin-white  colour. 


Constituent  Parts. 

Bismuth, 

27.00. 

Lead, 

- 

83.00 

Silver, 

- 

15.00 

Iron, 

- 

4.80 

Copper, 

- 

0.90 

Sulphur, 

16.80 

96.50  » 

Klaprothy  Beit.  b.  ii.  s.  297. 

Geognostic  and  Geographic  Situations. 

It  has  hitherto  been  found  only  in  the  mine  named 
Friedrich-Christian  in  the  Schapbach,  in  the  Black  Forest, 

where 

*  8elb»  in  hif  Minenlogkal  Studies,  voL  L  p.  81.  states  the  quantity  of 
iilvir  in  tUi  ore  at  20  jmt  ceaf • 
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where  it  occurs  in  veins  rfiat  traverse  gneiss,  along  with 
Gopper-pyiites,  and  quartz,  and  a  smaller  quantity  of  iroo- 
pyrites,  and  galena  or  lead-glance. 


S4.  -Blue  Ironstone. 
Blauei!  Ktaproth. 

External  Oiaraders. 

Its  colour  is  indigo-blue,  which  inclines  to  lavender- 
blue. 

It  occurs  mainve,  and  with  impresa<»u  of  ciysUlsof 
brown  iron-ore.  ^  _ 

Externally  it  h  glimmering,  internally  dull. 

The  fracture  in  coarse-grained  uneven. 

It  is  opaque. 

It  b  gemihard. 

It  is  rather  brittle,  and  easily  fi-angible. 

Spedfic  gravity  3.20,  Klapnth. 

Chemical  Characters. 

It  loses  its  colour  on  exposure  to  heat ;  and  when  indt- 
ed  with  borax,  forms  a  clear  green  bead. 

Constituent  Part*. 

Oxide  of  Iron,          -  40.S 

Silica,                  -  50.0 

Lime,                 -  IJE 

Natron,                -  6.0 

Water,                 -  3.0 

100.0 

Geagraphk 
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Geographic  SUuaHon. 
It  occurs  cm  the  Orange  River  in  Southern  Africa. 

Uses. 
It  is  used  for  painting  houses  at  the  Cape  of  Crood 
Hope. 

Observations. 

1.  Colour,  hardness,  and  specific  gravity  are  the  princi- 
pal chancters  of  this  mineral. 

5B.  It  was  brought  from  the  Cape  of  Good  Hope  by  Pro- 
fessor liditenstein  of  Berlin. 


25.  Crichtonite. 

Craitonite,  Boumon. 

Id,  Boumon,  Cat  Min.  p.  430. 

External  Cluiraciers. 

Its  odour  is  velvet-black. 
It  doctors  crystalUsed,  in  the  following  figures : 
1.  Tery  acute  rhomboids,  with  angles  of  18°  and  ICX* ; 
or  it  may  be  described  as  an  acute  double  three- 
sided  pyramid,  in  which  the  lateral  planes  of  the 
one  are  set  on  the  lateral  edges  of  the  other. 
ft.  In  which  the  summits  of  the  pyramids  are  more  or 

less  deeply  truncated. 
8.  The  summits  of  the  pyramids  acuminated  with  three 
planes,  which  are  set  on  the  lateral  planes,  and  the 
summits  of  the  acumination  truncated. 
4.  In  whidi  the  angles  of  the  summits  of  the  pyramids 
are  bevelled. 

The 
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The  crystals  are  very  small. 

Externally  and  internally  it  b  splendent,  and  the  lusOe 
is  vitreous,  inclining  to  metallic. 

The  cleavage  ia  indistinct. 

The  fracture  is  conchoidal. 

It  is  opaque. 

It  is  harder  than  octahedrite;  it  scratches  fluor-spiu',  but 
it  does  not  affect  glass. 

It  does  not  affect  the  magnet. 

Chemical  Character. 
It  is  infusible  without  addition  before  the  blowppe. 

Geogiioslic  Situation. 
It  occurs  in  primitive  rocks  along  with  octahedrite,  in  the 
different  countries  where  that  mineral  is  found. 

Observationt. 

1.  It  was  named  Crichtonite  by  Boumon,  in  honour  of 
an  excellent  mineralogist,  my  friend  Br  Crichton,  physician 
to  the  Emperor  of  Rus»a. 

S.  It  appears  to  have  been  confounded,  sometimes  with 
octahedrite,  sometimes  with  micaceous  iron-ore ;  it  is  pro- 
b^ly  a  new  speaea  of  titaniimi-ore. 


S6.  Cupreous  Manganese. 

Kupfer  Manganerz,  BreUhaupt. 

External  Character!. 
Its  colour  is  bluish-black. 

It  occurs  massive,  small  reniform,  and  botryoidal. 
Externally  and  internally  it  is  shining  and  neinout. 

The 


r 


^  4?PSK.]  HATIVE  NICKEL.  559 

The  fracture  is  perfect  eonchoidal. 

The  fragments  are  rather  sharp^ged. 

It  is  opaque 

It  is  not  changed  in  the  streak. 

It  is  intermediate  between  hard  and  semihard. 

It  b  rather  brittle,  and  easily  frangiUe. 

Spedfic  gravity  8.197,-8.816,  BreiOiaupt. 

ConaiUueni  Parts. 

Black  Oxide  of  Manganese,  82.0 

Brown  Oxide  of  Copper,         -  18.5 

Silica,  .  2.0 


97.5 
Lampadius. 

Geognostic  and  Geographic  Situation. 

It  occurs  in  primitive  rocks  at  Schlackenwald  in  Bohe- 
mia. 

0bserv<xtlon8. 

1.  It  is  characterised  by  its  cobur,  lustre,  hardness,  and 
specifk  gravity. 

2.  It  is  distinguished  from  bkck  cobalt  ochre  by  its 
hardness,  lustre,  and  its  ^)ecific  gravity. 

27.  Native  Nickel. 

Haarkies,  Werner. 

Nickel  Natif,  Ha^. 

Estemal  Characters. 

Its  colour  is  a  kind  of  brass-yellow,  which  inclines  to 
broQie-yeUow,  and  9eldomer  to  steeL-grey. 

It 
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It  occurs  in  delicate  capillary  crystals. 

It  is  sliining  or  glistcniog,  and  die  lustre  is  met^ia 

The  crystals  are  rigid. 

It  is  britde. 

Constituent  Parts. 
It  consists,  according  u>  Klaproth,  of  Nickel,  with  a  sniuU 
quantity  of  cobalt  and  arsenic 

Geognoitic  and  Geographic  Situatiott-j. 

It  occurs  in  veins  in  gneiss,  where  it  is  associated  with 

homstone,  quartz,  calcareous-spar,  and  hrown-epRr,  at  Jo- 

hangeorgvnstadt  in  Saxony  ;   also  in  the  cavities  of  copper 

nickel  in  Hiiel  Chance  Mine,  near  St  Austle  in  Ctiniwall. 

ObservcUums. 

This  mineral  cannot  correctly  be  eon^dered  a  native 
nickel,  because  it  wants  the  characters  of  pure  nickel ;  it  is 
rather  to  be  viewed  as  a  compound  of  nickel  with  cobalt 
and  arsenic. 

S.  It  ia  the  Haarkiea  of  Werner. 


28.  Orthite. 

This  niincrul  is  so  named  because  it  always  occurs  in 
straight  layers,  generally  in  felspar.  It  resembles  Gado- 
hnite.  It  is  composed  of  protoxide  of  cerium  19-50;  pro- 
toxide of  iron  13.44;  protoxide  of  manganese  3.44 ;  yttria 
3.44 ;  silica  S2.00 :  alumina  14.80 ;  lime  7.84 ;  water  5.36, 

It  is  found  in  the  mine  of  Finbo,  in  the  virinity  of  Fah- 

tun 
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hum  Sweden.  The  vune  is  utuated  in  a  vein  of  granite 
wUch  timYenes  gndaa. 

A  'variety  <if  ortliite  was  discovered  in  another  mine  near 
Fddun,  and  irliicli  (XKoesses  the  propertr  of  taking  fire  be- 
fore the  blowpipe,  and  of  continuing  to  bum  for  some  mo- 
menta. It  18  named  Pyrorthite.  Bc^des  the  same  consti- 
tuents, as  Orthite,  it  contains  So  per  cent  of  carbon. 

Several  other  combinations  of  cerium  have  been  described 

under  the  names  YUrocente^  Suhfluate  of  Cerium,  Deuto- 

flmaU  of  Cmtim,  and  DouUe  Fluate  of  Cerium  and  Vtfria ; 

but  oar  knowledge  of  these  is  ver}-  imperfect  and  unsatis. 

iadny. 

29.  Pyrosmalite. 

Pyrodmallte^  V*  Molts  £ph.  iv.  s.  390. — Hisinger,  Saiiiling  till 
en  Mineralogisk  Geogndfi  b^er  Swerige,  17o. — Pyrosnialith^ 
Karsiem,  T^>el.  s.  103.  Id,  Haus.  Handb.  5. 1068.— Fer  mu- 
riate Hwiif,  in  Lucas,  t  ii.  p.  418. 

External  Characters, 

Its  odour  is  liver-brown,  inclining  to  pistacliio-green. 
It  occurs  in  straight  lameUar  concretions,  and  crystallised 
in  the  fiJlowing  figures  : 

1.  Regular   six-sided   prism,    which    is   sometimes   so 
short  as  to  form  a  six-sided  table. 
2L  The   fflx-sided   prism,    truncated    on    the    terminal 

edges. 
The  terminal  planes  of  the  crystals  are  sliining  and 
pearly ;  the  lateral  planes,  when  not  covered  witli  a  rough 
dull  crust,  are  shining  and  Aitreous. 

The  most  distinct  cleavage  is  parallel  with  the  terminal 
plane  of  the  prism ;  another  less  distinct  parallel  with  tlie 

plane 
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lateral  planes  of  the  prism.  The  fracture  is  uneven,  pass- 
ing into  splintery. 

latenmlly  the  lustre  of  the  cleavage  is  sliining  and  pear- 
ly ;  the  fracture  is  glimmering. 

It  is  translucent  on  the  edges. 

It  is  semi-hard. 

Its  streak  is  brownish- white. 

It  is  brittle. 

Specific  gravity  3.081. 

Chemical  Charactera. 
It  is  insoluble  in  water.  It  is  soluble  in  muriatic 
arid,  with  exception  of  a  small  siliceous  residuum.  Be- 
fore the  blowpipe,  it  gives  out  vapours  of  oxygenated  mu- 
riatic acid',  and  is  converted  into  a  magnetic  oxide  of 
ironf. 


Cofutiinent  ParU. 

Protoxide  of  Iron, 

SI.810 

Protoxide  of  Manganese, 

21.140 

Sulnnunate  of  Iron, 

11.09S 

Silica, 

35.850 

Lime, 

1.S10 

Water,  and  Loss, 

5.896 

Hinnger. 

Geognottic  and  Geogra^uc  Situationt. 
It  occiu^  in  a  bed  of  magnetic  ironstone,  along  with 
calcareous-E^iar  and  hornblende,  in  Bjelke's  mine  in  Nord- 
mark,  near  Philipstadt  in  Wermeland. 

Obtervaiioiu. 

*  A  Kiiall  piece  of  thii  mincrel  will  fill  a  whole  room  wUli  Ibc  naeQ  c( 
oxjgsnitcd  muiUUc  add.    lu  Dame  ii  bamiired  ftvot  Ui«  propntf. 

t  Bj  bauJng,  tb«  iraa  pttru  with  >  put  of  tti  oxjgen  to  Un  muriuic 
■d^  and  nnverU  it  Into  oifgcnalcd  acid. 
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Obsercations. 

It  was  discovered  by  Messrs  Henry,  Gahn  and  Clason, 
iuiing  a  mineralogical  journey  through  Wermeland. 


30.  Spinthere,  Haiiy. 

External  Characters. 

Its  colour  is  greenish-grey. 

It  occurs  in  small  oblique  double  feur-aded  pyramids. 

Its  cleavage  has  not  been  ascertained. 

It  does  not  scratch  glass. 

Geognostic  and  Geographic  Situations. 

It  occurs  in  the  department  of  Isere  in  France,  incrust- 
ing  calcareous-spar  crystals. 

Observations. 

1.  It  is  believed  to  be  a  variety  of  Sphene. 

fL  When  passed  to  and  fro  before  the  light  of  a  candle, 
the  surface  becomes  as  it  were  scintillating,  caused  by  an 
infinite  number  of  brilliant  reflections ;  whence  the  name  of 
the  mineral. 


31.  Tennantite,  Phillips. 

External  Characters. 

Its  coloiir  varies  from  lead-grey  to  iron-black. 
It  rarely  occurs  massive ;  usually  crystallised  in  rhom- 
boidal  dodecahedrons,  either  perfect  or  variously  modified 

»  by 


b  MJoaa  oo  the  edges ;  slso  in  the  fonii  of  thr  cube 

{•IK         ilicdrDD,  of  wbich  the  edges  and  angles  are  tn»- 

I        naDy  ibe  ayitak  ate  often  ^tlendent,  and  nnrij 
1*^  white  o^ur ;   sometimes  tead-grcy  with  a  low  de- 

ustre ;  occasionally  iron-black  and  didl. 
J. 
It  is  n        h-^pv  in  tht       vak. 
It  is  rathei        t  v-copper. 

It  is  brillie. 
Specific  gravity  4.375. 

Chemical  CharacUrs. 

Before  tlic  blowpipe  on  charcooJ,  it  first  burns  with  » 

blue  flame,  and  ■flight  decrepitation,  to  which  succeeds  co- 

pbus  arwaical  vapours ;  leaving  a  p-eyieb-Uack  Koria, 

which  affects  the  magnetic  needle. 


Comtituent  Parts. 

Copper, 

*S.3i 

Sulphur, 

28.74 

Arsenic, 

11.84 

Iron, 

iM 

Silica 

S.0O 

100.16 

Richard  Phillip,. 

Gec^fiostic  and  Geographic  Situatioru. 
It  occurs  in  Cornwall  in  copper  vms  that  intersect  gra- 
nite and  day^slate,  asaonated  with  common  copper  py> 
rites,  black  copper,  %'itreous  copper,  and  vari^ated  copper. 
It  has  been  met  with  in  Dolcoath,  Cook's  Ctdien,  awl 
1  TincroA 


Tmooft  oopper-nutttii  iieftr  Ifadnith ;  and  in  Hud  Vir^n, 
Huel  Jewell,  and  Huel  Unity,  near  St  Dri  in  Cornwall. 

OUervatiom. 

Tbm  mineial  is  named  in  honoifir  of  thafc  distingttiriied 
chemist  the  late  Mr  Tennant  It  appeMn-tobe^atvane^ 
of  grey  copper. 


32.  Woodan  Pyrites. 
Woodan-Kies,  Lampadius. 

External  Characters. 

Its  colour  is  dark  tin-white,  pasdajg^  into  grey  or  into 
brown. 

It  occurs  in  vesicular  masave  portions. 

Its  lustre  is  shining  or  gtistemng,  and  metallic. 

The  fracture  is  fine  or  coarse-grained  uHeren. 

The  fragments  are  indeterminate  angular,  and  rather 
sharp-edged. 

It  is  opaque. 

It'is  harder  than  fluor,  but  softer  than  apatite. 

It  is^biittl^,  and  easily  frangible. 

Spedfie  gravity  5.192. 

ConttUuent  Parts. 

It  ^?^t^i"«  20  per  cent,  of  a  new  metal  named  Woda- 
mum,  ocxnbined  with  sulphur,  arsenic,  iron,  and  nickel. 

Vol.111.  Nn  Geographic 


wooDAM-pv&iTBs.  [Arnn. 


Ga^aphic  Situation. 
«d  to  occur  at  Topschau  in  Hungary. 

Obscrvationt, 
lew  metal,  said  to  exist  in  thia  pyrites,  was  discu- 


Yttro-cerite,  Berzelius. 

Extcnud  Cltaractert. 
Its  colours  arc  reddish  and  greyish  white»  and  vin^ti- 
Uue.  _ 

It  occurs  massive,  and  in  crusts. 
The  lustre  is  glistening. 
It  has  an  indisUnct  cleavage. 
It  is  opaque. 

It  yields  to  the  knife ;  scratches  fluor. 
Specific  gravity  S.447. 

CotutHueni  Porta. 

Oxide  of  Cerium,           -        -  13.15 

Yttria,          ....  14.60 

Ijme,            ....  47.77 

Fluoric  Add,        -        .        .  ^4.45 

Berxdiui. 

Geognostic  and  Geographic  Situations. 
It  has  hitherto  been  found  only  at  Finbo,  near  FaUun 
in  Sweden,  imbedded  iu  quartz,  or  incrusling  pyn^y 
salite. 

IMO  or  rOLCHE  THIKD. 
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In  wkiA  are  Enumeraied  (he  Names  given  to  Sknfle  Mine- 
mUf  bjf  EngUehf  Gemumy  and  French  IRneralogisti. 
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ENGLISH  NAMES. 


AcAimcoNi^ 
Actynolite^ 

asbestoiu^ 

AdamantineHipcr, 

AdBie8iTe-tUite» 

Adultfisy 

Agalmatolite^ 

Agaric  mineral. 

Agate, 

faccciated, 

douded 

fbrtificalaiNi, 

laqper, 

landscape, 

mow, 

petnfiactioiiy 


•• 
u, 

•• 

•  • 

u. 

•  • 

•• 

• 

I. 

• 

1. 

•• 

iL 

IL 
1. 

1. 
1. 
1. 
I. 

1. 


167 
IS 

150 

135 

ib. 

60 

68 

8 

261 


Agaie, 

ribbon  or  striped,   !•  ^Stn 

spotted, 

star, 

tubular. 
Alabaster,  cakancms, 
gjpsaoiis, 
Alalka, 


AUariti^ 
Albin, 
596    Ahnandine, 
rrs    AUoohrohe, 
S74    Allophane, 
276    Alum, 
275    Alum^earth, 

ib.    Alum-date, 

ib.  ^ 

it  *  glossy, 

270    Alum-sUme, 


i.  276 

L    ib. 

i  875 

ii.  534 

ii.  622 

il  114 

ill  181 

L  3SS 

I  154 

i.  158 

iii.  581 

in.    2T 

liL  5D1 

iL  276 

ii.  276 

ii-  277 

ii.  599 
Alnminite, 


870 
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iiL     86 

iii.    87 

a-  i». 

iiL  470 
iiL  471 
iii.  477 
iiL  59% 


Abuninite^  iL     55 

Anuugam, 

aemi-fliiidy 
Bolid, 
Aqiaioii-ataDe^... 
Ambcfj 

white, 
yellow, 
earthy, 
AinblTgoiiite, 
Ametuyst, 

oammon,  L  175 

loSdc  fibrooa, '     i*  181 
Amiantfamit  or-  flonUe 

•sbcstng,  iL  150 

Ammoniac,  Sal  iiL    12 

Analcime,  L  855 

Andalottte,  ju    &! 

Anhydrite, 

compact,  ii.  6ll 

convoluted^        ii*  609 
fibrous,  ii.    ib. 

sparry  or  cube- 

r,  ii.  605 

ii.  608 
Anthophyllite,  ii.  181 

Anthracite,  iii.  518 

Anthraconite,  iL  558 

Antimony, 

native,  iii.  Ill 

ochre,  iii.  402 

Antimony-ore,  Grey, 

compact,  iii.  390 
foliated,  iiL  SgZ 
radiated,  iii.  898 
plumose,  iii.  396 
nickelife- 
rous,  iii.  403 
Antimony-ore,  Red,        iii.  483 

common,   iii.  421 
Antimony,  White,  ii.  S05 

Apatite,  ii.  208 

conchoidal,  or  as- 

paragua-stone,    ii.  580 
foliated,  ii.  575 


AfAirite, 

•caly, 
daty, 
apany. 

ApophylUtey 
Aqoamarine  topaij 
Aquamarine  borylj 


li  .  M 
iLSiS 

-    h  Ul 
LS84 

i    80 

I  IM 
iL  811 

Arcnaeemia  ataonnita^       iL  345 
Axendalite,  iL  167 

Aicticite,  iL    4S 

Amigonile, 

commpi^.      ■  iL  S6I 
oonUoidri,     S.  57f 
Arsenic,  native  iiL  10* 

Ar8eniG4>]oom,  iiL  541 

Afienic,  Oxide  of  iiL  55S 

Arsenical  pyrites, 

common,      iiL  27^ 
argentife- 
rous, iiL  277 
Arseniate  of  copper,  iiL  333,  355 
of  iron,              iii.  341 
Arseniate  of  lead, 

renifonn,        ii.  390 

filamentous,    ii.  391 

earthy,  ii.  393 

Arsenical  silver,  uL  ll6 

Asbestus, 

common,  L  156 

flexible,  il  150 

hgneous,  'L  158 

Asbestous  actjmolite^         ii.  ISO 

tremolite,  iL  138 

Asparagus-stone,  iL  580 

Asphalt,  iiL  487 

Asteria,  i.    $8 

Atacamite,  iL  345 

Augite,  foliated,  ii.    99 

granular,  iL  105 

conchoidal,  ii.  105 

common,  ii.  10? 

Automalite,  i.    59 

Aventurinc,  i.  206 

Aventorinr 
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Baikal  ite, 
BulaM  ruby, 
BarvtC)  axii'ran  gible, 

tdi-priainatic, 
pnsnuttic, 
rhomtMidal, 
tic  hornblende, 
Buklt  jasper, 
Ber^annite, 
Beryl, 
Stsmnth, 

gkncp, 

plumbfvcu  prife- 

Binnuthic  silver, 

Bitununous-wooil, 

BitaminouB  marUsUte, 

Bituminous  shale, 

Btack  coal. 

Black  chalk. 

Black  copper, 

BUck  hematite, 

Black  irunslone. 

Black  Jack, 

Black-lead, 

Block  lead-spar. 

Black  tnanganese-ore, 
compact, 
foliated. 


ii.  338 
a.  S9i 


111.  107 
iii.  SSI 

iii.  387 


iibroL 
;k  tellurium, 
ide>  black, 

yeUow. 
antimony, 
manganese, 
n>by. 

Bine, 


earthy, 
fibroMa, 
foliated. 


Bog  iron-ore. 

Bole, 

Boracic  acid,  native, 

Boracite, 

Botryolite, 

earthy, 
(ibrouB, 

Brittle  silver-glance. 

Brittle  aulphureted  sil- 
ver-ore, 

Broniite, 

Brown  coal, 

conchoidal, 
earthy, 
Rbrous, 
trapcKoidal, 

Brown  copper-ore. 

Brown  hematite, 

Brown-9par, 

columnar, 
foliated. 

Butter-milk  silver. 

Butter,  Hock, 


Cacholong, 
Caimgor  um-stone, 
Calaite, 
Calamite, 
Cokmine.compact, 

CalcarcouB-spar, 

Calc-sinter. 

Calc-tufT, 

Candle  or  cannel  coal, 

Calccdony, 


i.  tm 

.  896 


I 

■ 

I 


ralccdonyx, 


im 

ENOltSU 

IVDBX.  ' 

CalcedonTX, 

£ 

946 

CcMl.bUck, 

m.m 

Carbonate  of  silver, 

m! 

S*9 

tu.  48$ 

Cttbmicle, 

146 

hexahedraL 

C«ind.in, 

ii! 

118 

s.  m 

CaraOiMn, 

i. 

25S 

ilL  ftt 

c-'^y". 

i. 

911 

Cobdt,gTey, 

■ii.  187 

Cdestine, 

iii.  «?9 

fine  granular. 

ii. 

480 

tiiwwhite. 

iiL  tn 

fibrottf. 

428 

Coccolite, 

ii.  1« 

foliated. 

ii. 

4S3 

Coiumbite, 

lit.  1T4 

pritmMic, 

tL 

4S6 

Columiur  glanoe-cnl. 

iii.  m 

wdkted. 

ii 

480 

Columnar  cUy  iron-ore 

,    ill.  29* 

Cerum,  prumatic 

iit. 

181 

Cdumnai  heavy-^ar. 

■L416 

mdivinble. 

iii. 

183 

Coounon  aabeaftw. 

iLltf 

Ceylamte, 
Chabuite. 

i. 
i. 

41 

as9 

Common  jfamet, 
Compact  fekpar. 

L  154 
ii.    81 

Chalk,  commoD, 

ii. 

£21 

Copper-green, 

iLSOS 

black. 

iL 

878 

Copper-mica, 

ii.  It* 

red. 

lit. 

218 

Copper-ore, 

Spanish, 

260 

red. 

iii.  110 

ii. 

*9 

Copper-nifkcl, 

iii.  S66 

Chlorite, 

Copper- pyrites. 

iii.  309 

common. 

z.ts 

Copper- sand, 

ii.  34i 

earthy. 

ii. 

23:s 

Corneous  Lead, 

ii.  388 

foliated. 

ii. 

233 

Corneous  Silver, 

iL  450 

alaty. 

ii. 

237 

Mercury, 

ii.  353 

Chlornplijiii,., 

597 

Comiah  tin-ore. 

iii.  ]6t 

Chromate  ol'  iron. 

1H5 

Conindum, 

i.    tf" 

Chromate  oflead. 

ii! 

366 

Crichtouite, 

iii.  5S7 

Chrj-sobcrj'i, 

i. 

64 

Cross-stone, 

i.  36! 

Chrygocollu, 

ii. 

305 

Cryolite, 

i).  601 

Chrysolite, 

i. 

117 

Cube-ore, 

ii.  341 

Chrysoprase, 

i. 

2+7 

Cupreous  bismuth. 

iii.  SS6 

Cimolite, 

it. 

83 

manganeae. 

iu.  SS$ 

Cinnabar, 

Cyanite, 

ii.    94 

dark  red. 

433 

bright  red. 

iii. 

4^7 

D 

Cinnamon-aone, 

i. 

162 

Daouiite, 

i.  Ill 

CUy,  Potters, 

ii. 

58 

Datolite, 

ii.  345 

slate, 

ii. 

(52 

DifllUfie,  green. 

ii.  173 

vari<.gated. 

ii. 

61 

Diamond, 

i.      I 

Clay-in.n  ore,      iii.  218  and  235 

Dolovnite,  columnar. 

ii.  470 

Clay-slate, 

ii- 

263 

compact. 

ii.  471 

Claystone, 

m 

flexible. 

ii.  *6i 

Clinkstone, 

iL 

S5 

granuhu-. 

ii.  4& 
I>taviii(< 

■B 

■ 

^^J| 

sn 

p 
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K^uaUte. 

u.  VS 

Garnet, 

Bohemias, 

i.  145 

E               ^ 

common. 

i.  154 

ManJAeper, 

i.  260 

oriental. 

i.  148 

ii.     41 

precious. 

i.     ib. 

■tmineral-pitch. 

iii.  *9i 

blach. 

i.  1*2 

Bjfc  calamine. 

ii.  4S7 

resinous. 

i.  161 

■RBn, 

iii.     67 

Syrian, 

i.  154 

piU,  precious, 

i.    92 

i.  ISl 

cnld  copper. 

ii.  34,7 

white. 

i.  951 

«y. 

i.     57 

Gehlenite, 

iii.  536 

dote. 

ii.  160 

Glance-coal, 

iii.    24 

iii.  518 

bn. 

i.     89 

slaty. 

iii.  520 

columnar. 

iii.  522 

B           p 

Glance,  antimony. 

iii.  S90 

Im^ 

i.     59 

bismuth. 

iii.  S81 

ii   114 

leail. 

iii.  326 

^^KJ^ 

iii.  S76 

^Rnbact, 

ti.     22 

iii.  SSS 

ii.       9 

silver. 

iii.  838 

1   earthy,  ' 

ii.     28 

Glauber  salt. 

iii.     31 

r  Labrador, 

ii.       6 
ii.     18 

Glauberite, 
Gold, 

ii.  61 S 

roUte, 

iii.  iS5 

^dl'yen^w? 

iii.     67 

ii.  S6l 

iii.     56 

it> 

i.  2S2 

brass-yellow, 
arreyiah-yellow. 
Graphic  tellurium. 

iii.     63 

ay-aUte, 

i.  296 

iii.     65 

iMme, 

i.  283 

iii.  S77 

E^, 

Graphite, 

t    compact. 

it.  587 

scaly. 

U.     217 

r    foliated. 

ii.  5S9 

compact. 

ii.  218 

earthy, 

ii.  597 

Green-earth, 

ii.  241 

iated  granular  lime- 

Grenatite, 

i.  166 

one. 

ii.  490 

Grey  antimony. 

iii.  390 

flcopal. 

iii.  480 

Grey  cobalt. 

iii.  S87 

ii.  300 

Grey  copper. 

iii.  315 

iii.  SSS 

r 

Gypsum,  eonipact, 
eaMhy, 

ii  684 

1                  G 

ii.  630 

ibronite 

ii.    4S 

foliated. 

ii.  689 

.Dlinit«,' 

i.  I  TO 

6brmis, 

ii.  687 

mite. 

i.    39 
iii.  S5S 

sparry. 

ii.  615 

L 

iii.  ISS 

H 

Haiiyne, 

i.  394 
Heavy- 

074 

ENOLISU 

INDEX. 

Heavy-spar, 

Iron-flint, 

isu 

ii 

400 

Iron-gWce,  or  specular 

Golumnu', 

416 

ironHwe, 

iiL  19} 

curved  lamd- 

Iron  meteoric. 

Bi-   » 

lar. 

ii 

403 

native. 

disintegrated. 

409 

terrestrial. 

iii   9T 

earthy. 

ii 

398 

Iron-ca«, 

fibrous. 

ii 

412 

iiLSU 

granular. 

ii 

401 

bog. 

tiLttl 

radiated,              ii 
straight  buneU 

414 

magnetic 
pitchy. 

■a  lu 

iii-SM 

lar. 

ii 

405 

Jed. 

iii.8M 

prismatic. 

ii 

418 

specular. 

iii.  199 

Heliotrope, 

257 

Iron-pyrites, 

HemaUte, 

ceUuIar, 

■ii.  301 

black. 

iii. 

S68 

cockscomb. 

iiL  SM 

brown. 

830 

common. 

iii.  291 

red. 

215 

hepatic. 
nJiated, 

iiL  301 

Hepatic  cinnabar. 

iii 

444 

iii.  89: 

Hepatic  pyrites. 

iii 

301 

spear. 

iii.  SOS 

Hejwtile, 

410 

Imn-sand, 

iiL  i9t 

HiRhgalc-rtsin, 

iii 

4«0 

Ironshot  cop|jcr  pjeen. 

Hollow-spar, 

49 

conchoidal. 

ii.  3ilJ 

Holmite, 

5:tii 

earthy. 

JL  3») 

Hone. 

ii 

27a 

sliifTgy, 

iL  310 

Homblen<lo, 

Iron- vitriol. 

iii.    1" 

basaltic. 

ii 

I2fi 

Iserine, 

iiL  ISJ 

Hombleniic-sUitf, 

II 

124 

J 

Homatoiie, 

Jailc, 

i.    Ii 

conehoiilal. 

i 

222 

Jarfion, 

i.    ill 

.plintcry, 

218 

Ja»l>er, 

w<Hj<lstune, 

22-1. 

agate. 

i.  iTl 

Humite, 

iii 

5-J7 

i.  sm 

Hyiilite, 

i 

2!)» 

E)r>-Irtian. 

l^efio 

Hyacinth, 

1 

3;! 

ptirct^^kiii, 

i.  aft- 

Hydroiihanc, 

297 

stripi'il. 

i.  36s 

Hypcrstenc, 

I 

" 

178 

.laspcry  red  elay-iron-ore 

Jeiiite, 

Jet, 

,  iii.  «4 
iU.  SS9 
iii.  SI3 

Iclithyoplithalraitc. 

i 

38+ 

Igloite, 

571- 

K 

i 

111 

Kaolin, 

ii.    30 

lulitc. 

172 

Kuiiite  orConite, 

iii.  5fc 

Iridiuin, 

iii 

51 

Kyanitc  or  Cyanite, 

ii.    9* 
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m 

L 

Magnetic  iron-ore. 

iii.  18S 

r«dorlel«p«r. 

li. 

IS 

Magnetic  pyrites. 

ndor  •diDler-ipar, 

ii. 

178 

compact. 

iii.OT 

Mdt. 

iii. 

9 

foliated. 

iii.  306 

dscqw  marble. 

ii. 

515 

Malachite, 

iskiuli. 

i. 

399 

compact. 

ii.  sas 

dlhe. 

i. 

S9* 

fibrous. 

ii.  S2S 

mcnite. 

i. 

S65 

Manganese-ore, 

i-^lance  or  gaieta. 

black. 

iii.  sei 

CODIIIHHI, 

compact. 

iii 

353 
363 

brown, 

iii.  XJM 
iii.  26> 

tipar. 

Marble, 

ii.  *9S 

indurated. 

384 

Marl. 

friable,    - 

ii. 

386 
382 

Mfadow-ort, 

ii.  S6S 
ii.  S«l 

iii.  aw 

brown. 

374 

Meerschaum, 

ii.  283 

green. 

ii! 

369 

Meionite, 

iL    «3 

red. 

ii, 

366 

Mellilite, 

iii  351 

white. 

ii. 

377 

Melanite, 

i.  112 

yellow. 

ii. 

362 

iii  133 

mian  earth. 

89 

Menilite, 

i.  311 

ticular  red  clay  iron 

Mercury,  native. 

iii.     83 

re. 

iii. 

Si2 

Mercurial  hom-ore. 

iii.  356 

dollar  copper, 

ii. 

333 

Mesotyp, 

i.  SSS 

idoUte, 

ii. 

230 

Meteoric  iron. 

iii.    99 

cite. 

i. 

351 

Mica, 

/rite. 

iii. 

539 

antimony. 

ii.  805 

lertone. 

cobalt. 

ii.  19« 

compact. 

ii. 

511 

copper. 

ii.  184 

foliated. 

ii. 

490 

ii.  £81 

fibrous. 

ii. 

528 

uran. 

ii.  186 

MMnarge, 

Miemite, 

friable. 

ii. 

7* 

granular. 

ii.  473 

indurated. 

ii. 

76 

prismaUc, 

ii.  475 

m. 

57 

Milk-quartz, 

i.  196 

.iillite. 

ii. 

549 

Mineral  caoutchouc. 

iii.  491 

liaiutMie, 

i. 

M9 

Mineral  charcoal, 

iii.  384 

lirode.. 

ii. 

43 

Mineral  oU, 
Mineral  pitch. 

iii.  483 

M 
dreporite. 

ii. 

556 

^. 

iii  486 
iii  491 

ii! 

466 

•i«gy. 

iii.  487 

gDHite, 

11. 

33 1 

Hiipickel, 

m.  876 
Much. 

576 

Mocha  stone, 

Molybdttte  of  le«d, 

MolybdeDB, 

M  ontmortrite, 

Mooiutone, 

Moor-c(mi, 

Morass-ore, 

Moroxite, 

Mountein-blue, 

Mountain  or  rock  coclc. 

Mountain  -green, 

Mauntain-I  eather, 

M  ounlain-soap. 

Mountain  or  rock  wood, 

Huriate  of  copper, 

Muriacite, 

Muricaldte, 

HuMite, 

N 
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i.  2*6 

iL  s6st 

m.  372     OctMdrito. 

it.  6SS    Oiaanite, 
iL      5    Olmne, 

iii.  505    Olivenite, 

iii.  343 

iL  583 

iL  318 

iL  148 

ii.  306    OmphadU^ 

ii.  148     OnTx, 
iL    74    (^, 

iL  158  oanmHH 

ii.  S43  fin. 


it  461 
it  114 


antimony, 

arsenic, 

bismuth. 


mercury. 


nickel, 

pallailium, 

platina, 

silver, 

tellurium. 

Natron, 

Natrolite, 

Needle-ore, 

Ncedle-ieolite, 

Nepheline, 

Nephrite, 

Nickel,  native. 

Nickel-ochre, 

Nitre, 

O 

Obsidian. 


iii.  63 
iii.  393 
iii.  559 


tantalum, 
titanium, 
uranium, 
wolfram. 
Oriental  amethyst, 
emerald, 

sapphire, 

Orpiment, 


L  37* 
iii.  3f)3 
ii.  369 


red, 
yelloi 


Palladium, 
Pargaaite, 
Pearl-spar, 
Pearlstone, 
Pearl-sinter, 


Petur 


■it.  131 
iii  I7> 
iiL  ITO 


ii.  4(6 


■ 

577 
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ii.  483 

Q 

tBMGolite, 

iii.  5iS 

Quart!, 

mArte  of  copper, 

ii.  S31 

conunon. 

i.  199 

ii.  369 

indivisible. 

i.  283 

isiiMteot' manganese 

iii.  408 
iii.  5M 

millt  or  rose, 
rhomboidal. 

i.  196 
i.  174 

i-col], 

iii.  51S 

!h-ore. 

iii.  178 

R 

"Pb»ritt,    _^_^^ 

Realgar, 

iii.  451 

ii,  583 

Red  antimony. 

e&rthy. 

ii.  .685 

iii.  4S1 

r«lite. 

i.     87 

tinder. 

iii.  424 

ite. 

ii  237 

Red  chalk. 

iii.  218 

acite. 

ii.  160 

Red  cobalt.ochre. 

^hstonc, 

i.  321 

earthy. 

ii.  195 

(ma. 

i.  850 

radiated, 

it.  199 

tina. 

iii.     49 

«l"ggy. 

ii.  197 

iii.  .118 

Red  iron-ore, 

mlMgo,  or  Black  lead 

ii.  217 

compact. 

iii.  S12 

mosc  antimony. 

iii.  396 

ochry. 

iii.  210 

Lshing'Slate, 

ii.     70 

fibrous. 

iii    213 

celaiD-eorth, 

ii.     30 

scaly. 

iii.  208 

celam-jasper, 

i.  966 

Red  lead-spar. 

i.  136 

slone. 

ii.  252 

ii.  443 

ter's  cUy, 

ii.     58 

Red  silver. 

Mi 

i.  208 

dark. 

iii.  426 

cious  garnet. 

i.  148 

light. 

iii.  430 

opal. 

i.  292 

Red  zinc. 

Ui.  447 

hnite. 

Reddle, 

iii.  218 

fibrous. 

i.  343 

Hetinite,  or  Hetin-aaiAalt, 

iii.  478 

foliated. 

i.  339 

Reuflute, 

iii.     33 

nice. 

Rhetistte,    ii.  147;  also 

iii.  645 

i.  3Sl 

Rkomb-Bpai, 

ii.  458 

JKBphyritic, 

i.  329 

Ribbon, 

i.  333 

_agate. 

i.  27* 

jasper. 

i.  263 

«nenic«l. 

iii.  273 

Rock-butter, 

iii.     30 

wWt. 

iii.  279 

Rock-cork, 

ii.     30 

wpper. 

iii.  309 

cryHtal, 

i-  182 

faon. 

iii.  291 

salt. 

•wgnetic. 

iii.  306 

wood, 

ii.  158 

iii.  325 

Roeatone, 

ii.  539 

woodan, 

iii.  565 

Rose-quurtz, 
Rubellite, 

i.  196 

Beite. 

i.  139 

i.  Ill 

ogom. 

ii.  114 

Ruin-marble, 

ii.  515 

*^'     ,. 

i.  145 

Ruby, 

i.     87 

oriental. 

i.     54 

1- 

iii.  561 

Ruby 

T78    - 

■KCLitH  nniBx. 

Bobjt, 

Sanr, 

.pind. 

i. 

48 

aurifinai. 

Mi..  II 

llutik. 

iii. 

128 

X 

S 

*• 

t&- 

ill 

183 

rimxu. 

iS.   h. 

iL 

llj 

.bit.. 

SLVS 

ainivflmw  emmoi. 

iiLsn 

canchiricUl, 

KL 

14 

hittl.. 

i5.3W 

volanie, 

Sah.  eommoD,  ' 

in. 
■il 

IS 

2 

sr 

iiLS39 
iii.W 

sS. 

il 

94 

SilTO^wMK  coMt. 

iii.  119 

i. 

50 

Skorodiu, 

iiLSIT 

SncoObe, 

i. 

i. 

896 

S58 

iL    • 

■ii 

&rde. 

i. 

254 

Sla»pir. 

&M 

SuK^me, 

iiL 

48 

Slickauiik, 

m.m 

SttiiMpw, 

ii. 

sag 

Sm|i»gdiM, 

am 

Sauaaurite, 

71 

Soda, 

m.  90 

Scpolite, 

compact. 

jj 

40 

Sodalite, 
Somraite, 

ii.  a 

■i.    48 

foliated. 

.38 

Spak, 

il  U'l 

rodiateil, 

ii. 

sa 

Spar, 

Schiller-spar, 

ii. 

124 

brown. 

a4rt 

Schorl,  blue. 

i. 

S9G 

cube, 

il  tiaf 

common. 

113 

diam<nid  or  adaman- 

red. 

iii! 

132 

tine. 

I    N 

titanitic. 

iii. 

ib. 

felspar. 

iii      I 

touirnalinc. 
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iii.  I«i 

iii. 

no 

Spinel, 

I    if 

iii. 

lis 

Spinelhuie, 

ill  5*9 

arM:nical, 

iii. 

116 

Spintliere, 

iii.  56S 
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cobalt. 

iii.  282 

Wood  opal. 

i.  SO9 

ore. 

iii.  126 

stone. 

i.  224 

i.     73 

tin, 

iii.  167 
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i.  263 

ii.  290 

m.  30 
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glasiger. 

ii.     6 

.■meiner, 

Hi.  199 

Fettstein, 

ii.    41 

iwncr. 

iii.  i'(i5 

Feueropal, 
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ui.  230 

Homblei, 

a  iR 

rother. 

ui.  215 

Bchwai»er, 
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i.  285 

ii.     68 

L 

Kllngsteiiij 

ii.   25 

Labradorfetdspatb, 

U.      18 
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i.  399 

Kohaltbteierz, 
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iii.  178 

Pecheti, 

Hi.  178 

rtOmm, 
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i.     41 

Polimchiefer, 

ii.     70 

PoriBlLinerde, 

ii.     30 

PoraelkniMper, 
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